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Abstract
Adult community college students, age 25 and older, have been understudied in the
extensive college transfer literature, which otherwise focuses on traditional-age college students
age 18 through 24, or on students of unspecified age. According to the theoretical framework of
academic momentum articulated by Clifford Adelman (2006), enrollment patterns during college
can speed up or slow down students’ progress. The limited transfer research on adult students
suggests that adults respond differently than traditional-age students to certain academic
momentum variables that can impact vertical transfer and baccalaureate outcomes.
This quantitative longitudinal study examined 1,712 student records using sequential
logistic regression to determine the relative impact of specific academic momentum variables,
controlling for individual profile characteristics, on the likelihood of adult community college
students achieving vertical transfer or post-transfer baccalaureate degree completion.
Key findings included the fact that adults who select any type of degree or transfer
program have higher odds of transfer, adult first-time-in-college students have lower odds of
transfer and completion than returning students, and taking courses in Summer terms increased
both transfer and completion odds. Other momentum variables such as breaks in enrollment,
decreased enrollment intensity and reduced first-year credit accumulation have been shown to
hinder traditional-age students from transfer and baccalaureate completion, but did not have the
same negative effects on adults in this study. Results suggest that academic momentum variables
impact adults’ likelihood of success on the transfer pathway, but the effects of momentum differ
between adults and traditional-age students. This finding has implications for the formulation of
policies and procedures related to student enrollment patterns that might negatively affect adult
students.
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Chapter 1 – Overview of the Study
Adult community college students are a dramatically understudied population in the
transfer literature, even though they number over 2.8 million and make up 16% of all U.S.
undergraduates (Snyder & Dillow, 2013). The research literature on transfer is extensive, but it
primarily examines traditional-age students (ages 18 to 24) or students of unspecified age. Very
few transfer studies provide analyses of adults as a specific student population. Researchers who
include students with a wider range of ages tend to use age as a grouping category but rarely
conduct analyses on adult students as a distinct population.
The few studies that specifically address adult students have provided tantalizing clues
that indicate that adults respond differently to some specific challenges to academic momentum.
For example, Calcagno, Crosta, Bailey, and Jenkins (2007a; 2007b) have found that adults are
much less negatively impacted by developmental math enrollment than are traditional-age
students. In other words, adults who need math remediation, perhaps to refresh on forgotten
skills, have better transfer and degree completion outcomes than do traditional-age students who
may need math remediation, perhaps to learn skills for the first time. Such differences are worthy
of further study.
Another limitation of existing research is that most vertical transfer and degree
completion studies look at beginning (first-time-in-college) college students. Therefore, the
experiences and outcomes of students who are returning to college after a hiatus are invisible to
transfer researchers. Many adult students at community colleges fall into this category.
Thus, it is not known whether well-motivated initiatives such as incentivizing increased
credit loads or applying other interventions intended to increase student momentum (e.g.,
Complete College America, 2013b) actually help or hinder adult community college students in
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their progress toward vertical transfer or degree completion. More generally, little is known
about how adults in particular approach transfer or how variables that have been shown to impact
traditional-age students affect adults. The present study aims to address this gap.
The purpose of the present study is to examine the relative importance of academic
momentum variables (e.g., credit accumulation, grade performance, attempted-to-earned credit
efficiency, gateway course completion, pre-transfer associate degree completion, enrollment
intensity, enrollment continuity, summer enrollment), controlling for individual characteristics
(e.g., age, gender, race/ethnicity, income, college preparedness), in explaining the likelihood of
adult community college students achieving vertical transfer and baccalaureate completion
within six years of enrolling at a community college as first-time or returning college students.
The Complex Transfer Pathway
The present study will examine how various variables influence adult community college
students on the complex vertical transfer pathway. The vertical transfer pathway from
community colleges to four-year institutions offers students an important alternative route to a
bachelor’s degree. Via this pathway, a student can earn credits and perhaps an associate degree
at a two-year institution, and then make a transfer to enroll at a four-year institution where she
will eventually earn a baccalaureate-level degree.
The transfer pathway is an attractive option. Compared to four-year institutions,
community colleges are more affordable, more geographically accessible, more open to students
who are academically or emotionally underprepared for college, and more likely to offer flexible
scheduling of classes (Handel & Williams, 2012). It can be easier for students to start or re-start
college in these more flexible and convenient surroundings, and easier and cheaper for students
to explore potential fields of study before committing to a major at a four-year institution.
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The transfer pathway offers economic benefits to students and taxpayers who subsidize
the tuition at public institutions. Facilitating transfer is one way to increase the total number of
degree-holders (Handel & Williams, 2012). Community college tuition and fees are lower than at
four-year institutions, so earning credits at a two-year institution can save students (and states)
tuition costs (Handel & Williams, 2012). One study estimated that students on the vertical
transfer pathway saved between 1.7 and 1.9 billion dollars collectively, depending on whether
their transfer destination was a public or private nonprofit institution (Mullin, 2012b). Transfer
also offers economic benefits in the form of higher earnings for a student in the years following
transfer, although these increases vary by the type of transfer destination and whether the student
completes a degree at either level of institution (Belfield, 2013; Liu & Belfield, 2014).
The transfer pathway from two-year institutions to four-year institutions remains complex
and difficult for students to navigate (Handel, 2013b; Handel & Williams, 2012). Handel (2013b)
called it “a system designed primarily for institutions, not individuals” (p. 9). The complexity of
what he termed an “academic gauntlet” (Handel, 2013b) is part of the challenge that faces
community college students who want to earn bachelor’s degrees. The history of the transfer
pathway is discussed in more detail in chapter 2.
The vertical transfer pathway is not an effective route to a bachelor’s degree for students
of any age (Handel & Williams, 2012; Jenkins & Fink, 2015; Jenkins & Fink, 2016). Overall,
only a quarter (24%) of students who started at community colleges accomplished a vertical
transfer and 16% of the original cohort eventually earned a baccalaureate degree within six years
(Shapiro, Dundar, Wakhungu, Yuan & Harrell, 2014). Adult community college students
performed even worse, with six-year transfer rates below 10% (Moore, Shulock, & Offenstein,
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2009) and baccalaureate completion rates of 8% of the original cohort (Shapiro et al., 2014).
Transfer and completion outcomes will be discussed in more detail in chapter 2.
Theoretical Framework
The theoretical framework for this study is based on the influential concept of academic
momentum articulated by Clifford Adelman (2006), and is also informed by the role of external
variables in John Bean and Barbara Metzner’s 1985 non-traditional student attrition model,
which is itself an extension of Vincent Tinto’s (1975; 1993) classic student engagement model.
Academic Momentum
Using sequential logistic regression, Adelman (2006) conducted a longitudinal study of a
nationally representative sample of traditional-age students entering college at two-year or fouryear institutions to determine which variables were significantly related to the likelihood of the
students completing bachelor’s degrees. He presented his results as an example of a new
“academic momentum” model, built on a human capital investment model, that helped explain
aspects of students’ academic behavior that were correlated with the likelihood of bachelor’s
degree completion (Adelman, 2006). Under this perspective, when students make enrollment
decisions such as selecting courses or credit loads, they are choosing how to invest their time and
resources in college study (Adelman, 2006). Some choices are productive and build on past
successes to provide additional options and leverage that can speed up a student’s rate of
progress. On the other hand, some choices are decelerators that slow down student progress and
reduce the options available going forward (Adelman, 2006).
The External Domain
The academic momentum model forms the primary theoretical basis for the present
study. However, Bean and Metzner’s (1985) attrition model for non-traditional students, who
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they define as students who are (1) adults over age 24, (2) attending part-time, (3) nonresidential, (4) financially independent, and (5) married or parenting, adds an important element
to the study. Bean and Metzner (1985) extended Tinto’s (1975; 1993) classic two-domain student
engagement model based on social and academic engagement, by recognizing for non-traditional
students the importance of a third domain: external variables pulling students away from college
study (e.g., employment or family commitments). The importance of the external domain to
adults will inform the choice of variables in the present study.
Milestones and Momentum Points Analytic Framework
The present study will utilize a “milestone and momentum point” analytic framework
adapted from an academic momentum analytic framework developed independently by Leinbach
and Jenkins (2008) and Moore et al. (2009). Each team of researchers conducted a statewide
longitudinal logistic regression study in a different state. The studies determined the relative
strength of relationships between proposed momentum points/achievement indicators based on
Adelman’s (2006) variables and specific outcomes (such as completing developmental
coursework, finishing college-level Math or English, or completing a degree) based generally on
a list of student academic milestones proposed by Peter Ewell (2007; 2011). The theoretical and
analytic frameworks are discussed in more detail in chapter 2.
Overview of Momentum Variables and Student Profile Characteristics
Academic Momentum
Academic momentum variables have been shown to be associated with the likelihood of
transfer and degree completion for traditional-age students and students of any age. The variables
underlying the variables selected for the present study and their grounding in the research
literature will be presented briefly here. Momentum variables are discussed in more detail in
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chapter 2, and the research design and specifications of the operationalized variables are
presented in chapter 3.
Academic momentum variables can be grouped along a longitudinal sequence that
generally reflects the chronological sequence of a student’s academic history, starting with a set
of early momentum variables in the first year of college, continuing on to a set of variables that
reflect on a student’s progress along degree pathways in the first two years, and finally a set of
variables that reflect the student’s uses of time during community college enrollment.
Early momentum. Early momentum variables are those that indicate early success.
These include credit accumulation, credit efficiency, and grade performance.
Credit accumulation. Community college students who accumulated a critical mass of
credits early in college were more likely to accomplish vertical transfer and complete degrees.
Earning at least 20 credits in the first year increased the chances of bachelor’s degree completion
(Adelman, 2006) and vertical transfer or associate degree completion (Moore et al., 2009).
Similarly, Leinbach and Jenkins (2008) found that accumulating at least 30 credits was related to
improved chances of vertical transfer or associate degree completion. The relationship between
accumulated credits and likelihood of completion was significant and positive at any amount of
credit accumulation (Doyle 2011; Monaghan & Attewell, 2014; Moore et al., 2009), although
one study found that the pace of accumulation slowed for two-year college students, relative to
the accumulation rate of four-year college students, after the second year of enrollment
(Monaghan & Attewell, 2014).
Credit efficiency. One powerful academic momentum factor that has been less frequently
addressed in transfer research is credit efficiency. Community college students who were more
efficient in converting attempted credits into earned credits by minimizing withdrawals and no-
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credit repeated courses (Adelman, 2006) or by passing at least 80% of attempted credits
(Hagedorn, Cypers, & Lester, 2008; Moore et al., 2009) had higher chances of achieving vertical
transfer or completing degrees. Moore et al. (2009) found this effect significant regardless of
gender, racial/ethnic background, age, and full-time or part-time enrollment status. This is a
positive finding for community college students who often attend part time. However, the good
news is counterbalanced by evidence that community college entrants became less creditefficient after their second year of enrollment at the same time that they attempted a smaller
credit load than did their counterparts who started at four-year institutions. (Monaghan &
Attewell, 2014).
Grade performance. Grades reflect a different aspect of students’ academic behavior: the
quality of student effort, weighted by attempted credits. A community college student’s first-year
grade point average (GPA) was positively associated with the likelihood of vertical transfer or
degree completion (e.g., Adelman, 2006; Eddy, Christie, & Rao, 2006; LaSota, 2012; Moore et
al., 2009). An upward trend in GPA over a student’s career also improved the chances of
completing a bachelor’s degree (Adelman, 2006).
Degree pathways. The second set of academic momentum variables under consideration
mark productive progress along degree pathways. These include required steps, such as
completing at least one college-level (“gateway”) Math or English course, and optional steps,
such as completing an associate-level degree before transferring.
Gateway courses. College-level Math and English courses are important gateways to
degree completion. College-ready students may not get these degree requirements out of the way
in a timely manner. Underprepared students often must take developmental courses that are not
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credit-bearing and do not fulfill degree requirements before they can even attempt the collegelevel Math and English courses that are essential for associate- and baccalaureate-level degrees.
Researchers have found that community college students who completed at least one
college-level English course, whether in the first two years (Moore et al., 2009) or at any time in
community college (LaSota, 2012), roughly doubled their chances of a successful outcome such
as vertical transfer (LaSota, 2012; Moore et al., 2009) and associate degree completion or
vertical transfer (Moore et al., 2009). Community college students who completed a collegelevel Math course increased their chances of these successful outcomes threefold (LaSota, 2012;
Moore et al., 2009), as did students who completed a college-level course in either Math or
English at any point during community college (Leinbach & Jenkins, 2008).
Pre-transfer associate degree. A few studies have shown that traditional-age community
college students who completed any associate-level degree were more likely to accomplish
vertical transfer (Eddy et al., 2006; Surette, 2001). However, recent studies suggest that the type
of associate degree earned prior to transfer is meaningful. Crosta and Kopko (2014) found that
those who had completed any type of associate degree prior to transfer were significantly more
likely to earn a bachelor’s degree in four, five and six years after transfer than were their
counterparts without an associate degree. However, when the associate degrees were
disaggregated by type, the positive effect on baccalaureate completion was retained only for
transfer-oriented associate-level degrees such as associate of arts (A.A.) or associate of science
(A.S.) degrees. Students who completed occupationally-oriented degrees such as associate of
applied science (A.A.S.) degrees before transferring showed no significant effect on their
chances of completing bachelor’s degrees (Crosta & Kopko, 2014). Similarly, Crook, Chellman
and Holod (2012) found in a system-wide study that community college students who completed
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transfer-oriented A.A. or A.S. degrees prior to transfer were more likely to complete bachelor’s
degrees in four years after transfer, but no effect was found for students who earned pre-transfer
A.A.S. degrees or for students who earned associate-level degrees of unspecified type.
Student uses of time. The third set of momentum variables reflects how students use
time in relation to college enrollment. These include enrollment intensity, enrollment continuity,
and enrollment commitment as demonstrated in summer credits.
Enrollment intensity. Community college entrants who enrolled full-time (12 or more
credits in a term) during their first term of college were more likely than their part-time
counterparts to complete degrees and accomplish vertical transfer, whether they were traditionalage students (Attewell, Heil, & Reisel, 2012; Wang, 2012), or students of any age (Doyle, 2009;
Eddy et al., 2006; Moore et al., 2009; Porchea, Allen, Robbins & Phelps, 2010). Even among
part-time community college entrants, any increase in initial enrollment intensity in the form of
higher first-term credit loads was related to increased chances of vertical transfer (Doyle, 2009)
and degree completion and transfer (Attewell et al., 2012). However, there was a limit to the
effect: exceeding the full-time threshold by attempting more than 12 credits did not seem to
affect the likelihood of degree completion for traditional-age students (Attewell et al., 2012).
After the first term, community college students who continued to attend exclusively fulltime were more likely to achieve vertical transfer, although full-time attendance had different
impacts for traditional-age students of differing backgrounds: it was associated with a higher
likelihood of vertical transfer for White students, but did not significantly affect the transfer
chances of underrepresented minority (Black/African-American and Hispanic) students (Crisp &
Nunez, 2014). Similarly, the effect of full-time attendance on transfer was stronger for
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traditional-age students than for students of any age (Dougherty & Kienzl, 2006), indicating that
full-time enrollment is more important for traditional-age students.
Enrollment continuity. Enrollment continuity, or remaining enrolled consistently in
college during regular terms without stopping out, was positively associated with the likelihood
of degree completion and vertical transfer for community college students of any age (Crosta,
2014; Hagedorn et al., 2008) and of traditional age (Moore et al., 2009; Roksa, 2006; Wang,
2012), but had no significant effect for adults (Moore et al., 2009).
Summer credits. One student “use of time” is the pursuit of credits in summer terms,
outside of the usual main terms of an academic year. Summer enrollment represents a college
student’s willingness to invest additional time and resources beyond the ordinary academic
expectations, as Adelman (2006) noted. The few researchers who have included summer credits
as variables in their analyses have found a positive association between earned summer credits
and baccalaureate degree completion for traditional-age students (Adelman, 2006; Attewell et al.,
2012) and the combined outcomes of associate degree completion and vertical transfer for
students of any age (Moore et al., 2009).
Student Profile Characteristics.
In addition to momentum variables, students’ demographic profile and personal
circumstances upon enrolling at a community college have an effect on the likelihood of
accomplishing vertical transfer or completing a degree. Further, academic momentum variables
may operate differently for students with various characteristics, which in turn alters the ways in
which those variables impact particular students’ chances of transferring or graduating.
Student age. A key demographic variable for the present study, which focuses on adult
community college students, is student age. As noted previously, student age was included in
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some transfer studies as a variable to help characterize a sample or to distinguish older from
younger students, but rarely were follow-up analyses conducted specifically on the adult
students. Few studies investigate differences between younger and older community college
students on any topic, and almost none have analyzed variables related to vertical transfer for
adults in any detail. The present study is intended to address this gap in the literature.
Adults have different outcomes from traditional-age students. The research that exists
clearly demonstrates that outcomes differ between adults and traditional-age students. As a
group, adult community college students have less favorable outcomes, but in certain cases,
some adults turn out to be more successful than they first appear when subgroups are
disaggregated or when statistical controls are applied. It appears that some academic momentum
variables operate differently for adult college students than for traditional-age students.
Compared to traditional-age students, adult community college students in California
were less likely to accomplish vertical transfer or associate degree completion, but adult women
were more likely than their traditional-age female counterparts to transfer or graduate (Moore et
al., 2009). Among students who had successfully transferred, a smaller proportion of the adults
who did so had completed college-level math in the first two years, earned 20 credits in the first
year or remained continuously enrolled (Moore et al., 2009). However, adults were more
efficient than traditional-age students in converting attempted credits into earned credits, and
were not negatively affected by breaks in continuous enrollment (Moore et al., 2009). Adults
may move more slowly, but they are better able to stick to the pathway.
Adult community college students in Florida were also less likely than traditional-age
students to complete an associate degree, to earn 20 or more credits in the first year, or to
accomplish vertical transfer (Calcagno et al., 2007a; 2007b). However, once researchers
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controlled for incoming math ability (represented by placement test scores or developmental
math enrollment), adults actually did better than traditional-age community college students,
becoming significantly more likely than their counterparts to complete associate degrees or
accomplish vertical transfer (Calcagno et al., 2007a; 2007b). These researchers also found that
adults who did not complete 20 credits in the first year were less negatively affected by this than
were traditional-age students (Calcagno et al., 2007b). Again, it appears that a slower start does
not in itself harm adult students’ chances.
In another example, adults also take more advantage of the opportunity to secure a
community college credential than do traditional-age students. Older community college students
were more likely to complete associate degrees without transferring than to drop out, while
younger community college students were more likely to transfer without an associate degree
than to drop out (Porchea et al., 2010).
Adults have risk factors for degree non-completion. One challenge that adult community
college students are particularly likely to face is the presence of risk factors for degree noncompletion, such as family obligations or employment. Research indicates that such risk factors
arising from external forces, as Bean and Metzner (1985) suggested, have a negative impact on
students’ ability to remain enrolled and make effective progress in college.
Risk factors can mediate the relationship between student age and transfer outcomes.
Dougherty and Kienzl (2006) found that community college students who started at age 19 or
older were less likely to transfer and that the negative effect increased with student age, but
discovered that the negative effects of age were substantially reduced when variables for external
pull variables, especially being married or having a child, were added to the analysis. Dougherty
and Kienzl (2006) further found that being a parent significantly reduced the likelihood of
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accomplishing vertical transfer for students of any age, not just older students. Other studies
confirm that traditional-age students who were married accumulated credits more slowly (Jepsen
& Montgomery, 2014) and were less likely to achieve vertical transfer than their counterparts
without parenting obligations (Roksa, 2006; Wang, 2012).
Employment appears to reduce the number of credits earned for some students (Triventi,
2014; Darolia, 2014). However, working up to 20 weekly hours appears to be beneficial for
traditional-age students, increasing their likelihood of transfer (Crisp & Nunez, 2014; Dougherty
& Kienzl, 2006). Not working did not have any effect on the chances of transfer or on student
grades (Crisp & Nunez, 2014; Dougherty & Kienzl, 2006; Darolia, 2014).
Other demographic characteristics. Community college students of any age come to
postsecondary education from various backgrounds and personal circumstances. Research has
shown that certain student personal characteristics, such as gender or racial/ethnic background,
are associated with differences in vertical transfer and completion outcomes, but when additional
variables are considered, such as socioeconomic status, enrollment status or college
preparedness, the impact of racial/ethnic background is reduced (e.g., Dougherty & Kienzl,
2006). However, achievement gaps remain and demographics can have a significant effect.
Gender. Some transfer researchers have found that female community students were
significantly more likely to transfer and complete degrees than their male counterparts, all else
being equal (Dougherty & Kienzl, 2006; Leinbach & Jenkins, 2008; Moore et al., 2009).
However, others have reported the opposite, finding that males have higher chances of
accomplishing vertical transfer (Eddy et al., 2006; Surette, 2001).
Racial/ethnic background. Regarding the effect of community college students’
racial/ethnic backgrounds on transfer, some consistent threads appeared across some key transfer
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studies. Asian students were usually positively associated with successful vertical transfer and
associate degree outcomes, where those relationships were significant, and descriptive results
show that Asian students transferred at the highest rates among various racial/ethnic subgroups
(Leinbach & Jenkins, 2008; Moore et al., 2009). Conversely, Black/African-American and
Hispanic students (Crisp & Nunez, 2014) or Black/African-American students (Dougherty &
Kienzl, 2006; Leinbach & Jenkins, 2008; Moore et al., 2009; Wang, 2012) generally made less
progress towards degree completion and were less likely to achieve transfer and degree
completion outcomes in a variety of settings.
Socioeconomic status. Research has consistently shown that the socioeconomic
background of students contributes to their level of success in college persistence and degree
completion. Transfer studies have shown a similar effect in relation to vertical transfer; a
student’s socioeconomic levels, whether based on individual income or family background, were
positively associated with the chances of students achieving vertical transfer (Dougherty &
Kienzl, 2006; Leinbach & Jenkins, 2008; Porchea et al., 2010; Wang, 2012).
Developmental courses. Community college students who enroll in developmental
(remedial) courses, whether by choice or through placement testing, face an additional challenge
on their way to a college degree. They must complete developmental courses and move on to
college-level courses in order to meet degree requirements and accumulate applicable degree
credits. This can slow a student’s academic momentum for two reasons: first, because it simply
requires more time to get through the extra courses, and second, because it may be demotivating
to expend energy and money in courses that do not apply to degree requirements.
A few studies have examined the impact of developmental enrollment on vertical
transfer. Crisp and Delgado (2014) found that enrolling in a developmental English or Math
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reduced the odds of transfer, and that developmental English enrollment reduced the odds more
than developmental Math enrollment, perhaps because college-level reading and writing skills
are essential for students to succeed at most other college coursework. Calcagno et al. (2007b)
found that developmental education in Math or English had a negative effect on the likelihood of
vertical transfer for all ages, but that effect was less pronounced for adult community college
students than for those of traditional age. Calcagno et al. (2007b) also discovered, in contrast to
Crisp and Delgado’s (2014) findings that highlighted the negative effects of developmental
English, that having taken developmental Math was the primary contributing factor to the
difference in results between the age groups, while taking developmental writing and reading
operated similarly for both age groups. However, as noted previously, once the researchers
controlled for students’ incoming math ability, adults were found to be more likely to achieve
transfer than traditional-age students (Calcagno et al., 2007b).
Research Questions
The present study addressed two research questions with two separate analyses:
Research question 1: Controlling for demographic and individual profile attributes, to
what extent do academic momentum variables explain the achievement of vertical transfer for
adult community college students?
Research question 2: Controlling for demographic and individual profile attributes, to
what extent do academic momentum variables explain the achievement of post-transfer
baccalaureate degree completion for adult community college students?
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Research Design and Methods
The present study examined a sample of adult community college students between the
ages of 25 and 64 who entered one community college in the urban Southwest United States in
the fall of 2008 as first-time-in-college or returning students. The outcomes of interest are (1)
vertical transfer to a four-year institution and (2) baccalaureate degree completion, each within
six years of entering the community college. The study utilized anonymized student-level
administrative records from the community college matched with national student-level records
of enrollment and degree activity held in the National Student Clearinghouse [NSC]
StudentTracker database, which contains enrollment and degree completion data for over 98% of
U.S. postsecondary students (National Student Clearinghouse [NSC], 2015).
The anonymized assembled longitudinal dataset was coded for relevant elements of
individual students’ academic progress and degree completion across six years through the
summer of 2014. Descriptive analyses established how adults display academic momentum
variables. Two sequential logistic regression analyses of the dataset were conducted, wherein
each dichotomous outcome was regressed on two blocks of control variables, for student profile
attributes and program of study, and three blocks of academic momentum variables. Logistic
regression is an appropriate method of analysis for examining the relationships between a
categorical outcome and a mix of categorical and continuous independent variables, such as the
ones in the present study (Nussbaum, 2015; Peng, So, Stage, & St. John, 2002). The sequence of
entering blocks in the sequential regression reflects the chronological nature of a student’s pretransfer career, starting with profile attributes, moving to early momentum variables, degree
pathway variables, and finally variables that indicate student uses of time during community
college enrollment. Research design and methods are discussed in more detail in chapter 3.
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Definitions
The following definitions clarify terms used throughout the study.
Adult college student: A student who enters or attends a postsecondary institution at age
25 or older, which represents more than six years after the conventional high school graduation
at age 18 (Choy, 2002; Shapiro et al., 2014). The sample of adult students to be analyzed for the
present study will be restricted to students entering college between ages 25 and 64. Community
college students over age 65 are less likely to have vertical transfer goals.
Traditional-age college student: A student who enters or attends a postsecondary
institution before age 25, which represents the more-or-less conventional timeframe of about six
years after a conventional high school graduation at age 18 (Choy, 2002; Shapiro et al., 2014).
Most studies use age 24 as the upper threshold for this category, although a few studies set the
top threshold for traditional-age students at age 23, which is the age at which students are
assumed to be financially independent for financial aid purposes (e.g., Skomsvold, 2014).
Degree completion: The earning of a degree or credential by fulfilling all program
requirements and going through the degree-granting or conferral process. In the present study,
degrees may be associate level (at two-year institutions) or baccalaureate level (at four-year
institutions). The particular usage at any point will be specified in the text.
Vertical transfer: For the purposes of the present study, vertical transfer is the movement
of an enrolled student from a two-year institution to a four-year institution regardless of the
number of credits earned at either institution (Dougherty & Kienzl, 2006; Handel & Williams,
2012). It is the most traditional form of transfer and is the primary type of transfer that is
commonly referred to when the term “transfer” is used without qualification, including in the
present study. Other types of transfer are increasingly common, including lateral transfer from a
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two- or four-year institution to another institution at the same level, reverse transfer from a fouryear institution to a two-year institution, and swirling or movement among a number of
institutions of different levels (Handel & Williams, 2012). However, the present study will focus
solely on vertical transfer.
In the present study, vertical transfer serves as an outcome in itself. It was also evaluated
as a mediating variable in the post-transfer baccalaureate completion outcome, because vertical
transfer must be accomplished at least once for a student to earn a post-transfer baccalaureate
degree.
Post-transfer baccalaureate degree completion: The earning of a baccalaureate degree or
credential after accomplishing at least one vertical transfer. The degree may or may not have
been earned at the initial transfer institution.
Limitations of the Study
The present study has several limitations that should be acknowledged. First, the cohort
of adult students under examination was taken from a single institution, although the final dataset
was comprised of longitudinal data with a national scope. Findings from this analysis are not
generalizable to adult students at other institutions.
Second, the set of student records included in the final dataset was determined in part by
how effectively the records of students in the NSC StudentTracker database could be linked with
records of the same students in the community college administrative dataset. Since the outcome
of interest is enrollment and degree completion beyond the original community college, the final
analytic sample was limited to students who have matched records available in both data sources.
A non-matched record can occur when a student’s records in one system contain different names
or birthdates from those in the other system, or when a student has requested non-disclosure.

18

There is no way to distinguish between these two random and non-random causes of a failure to
match.
Third, the study timeframe is only six years, reflecting a standard measure of degree
completion in educational research (Horn & Skomsvold, 2011; Jenkins & Fink, 2016; Shapiro et
al., 2014). However, for community college students who often attend part-time, this is a short
timeframe in which to both accomplish vertical transfer and baccalaureate completion. As a
result, the reported outcomes will be right-censored, excluding those students who reach
successful outcomes after the study timeframe (Jenkins & Fink, 2016).
Significance of the Study
The present study contributes to the transfer literature and the understanding of variables
affecting the progress and success of adult community college students in completing bachelor’s
degree in two ways. First, the study addresses a notable gap in the research literature related to
adult college students. Adult college students at two-year or four-year institutions are an
understudied group in the research literature, even though adult students number almost three
million and make up nearly 16% of all U.S. undergraduates (Snyder & Dillow, 2013). Few
researchers have performed detailed analyses of adult students as a population unto themselves
to uncover both variation within the population and differences between adults and traditionalage college students in important areas. Further, almost no studies have been conducted on the
transfer and post-transfer outcomes of adult community college students. So, a study that
examines adult transfer outcomes in detail makes a contribution.
Second, the present study demonstrates a practical analytic approach for measuring the
impact of a well-known theoretical framework (academic momentum) on an understudied
population (adults). Momentum variables often appear in college completion and student success
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research, but those variables are rarely examined in adults as a specific population even though,
as has been shown, adult students seem to respond to some momentum variables differently than
do traditional-age students. A study that demonstrates a clear and effective analytic approach
based on readily available administrative data will advance future studies on academic
momentum within this population.
Third, findings from the present study can be used to help guide policy-making and
resource allocation decisions related to college completion or student success initiatives. If
academic momentum affects adult college students differently than it does traditional-age
students, then administrative programs or policies intended to create positive or negative
incentives for students to pursue particular enrollment patterns may have unintended or
counterproductive effects on adult students.
Summary
This chapter has presented an overview of the proposed study. The next chapter describes
the population of interest, presents the theoretical foundation for the present study and reviews
the relevant transfer and academic momentum literature in more detail.
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Chapter 2 -- Review of Relevant Literature
This chapter introduces the population of interest, presents the theoretical framework for
the present study and reviews areas of the transfer literature that are relevant to understanding the
effects of academic momentum on vertical transfer and baccalaureate degree completion
outcomes for adult community college students.
Adults and Community Colleges
Community colleges, as public two-year institutions with an access mission, offer a
second chance for adults in the United States to go to college and earn a degree. There are many
adults who pursue this opportunity. More than 2.8 million adults, age 25 and older, attend
community colleges, representing 48% of adult undergraduates and 16% of all undergraduates
(Snyder & Dillow, 2013). At community colleges, adults make up 40% of the student body
(Snyder & Dillow, 2013). Overall, community college students tend to be older than students at
four-year institutions, with an average age of 28 and a median age of 24 (American Association
of Community Colleges [AACC], 2014).
Anywhere from half to more than three-quarters of community college students enter
college with the goal of eventually earning a bachelor’s degree or higher (Horn, 2009; Horn &
Skomsvold, 2012; Jenkins & Fink, 2015) or develop such intentions after some time in college
(Horn, 2009; Provasnik & Planty, 2008). However, reaching this goal requires community
college students to meet two different challenges: get admitted and transfer credits to a four-year
institution, and satisfy additional requirements to earn a baccalaureate degree (Handel, 2013b).
The truth is, few students make it that far.
The vertical transfer pathway is not an effective route to a bachelor’s degree for students
of any age (Handel & Williams, 2012; Jenkins & Fink, 2015; Jenkins & Fink, 2016). Overall,
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only a quarter (24%) of students who started at community colleges accomplished a vertical
transfer and 16% of those who started eventually earned a baccalaureate degree within six years
(Shapiro et al., 2014). Adult community college students had even lower rates of success, with
six-year transfer rates below 10% (Moore et al., 2009) and baccalaureate completion rates of 8%
of the original cohort (Shapiro et al., 2014).
The first section of this chapter provides background information on the population of
interest for this study: adult community college students. These students are best understood as
members of two distinct yet overlapping populations: community college students and adult
college students. Adult college students encompass a wide range of ages, from age 25 to
potentially any age. (Most studies in the literature use age 25 as the lower threshold for the
category of adult college students.)
The second section of this chapter describes the history and limited effectiveness of the
vertical transfer pathway by which college students move from community colleges to four-year
institutions and eventually attain a bachelor’s-level degree.
The third section of this chapter presents the theoretical framework that guides the
present study: academic momentum (the speed, effectiveness, and continuity of student progress
through a course of study) as it relates to the likelihood of a student achieving vertical transfer
and subsequent baccalaureate degree completion (Adelman, 1999; Adelman, 2006; Attewell,
2006; Doyle, 2011). This theoretical framework is informed by aspects of the model of college
persistence related to non-traditional students developed by Bean and Metzner (1985).
Finally, the fourth section of this chapter reviews relevant empirical studies of
community college students, drawn from the extensive transfer literature, that examine personal
and academic momentum variables that may contribute to the likelihood that community college
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students on the transfer pathway will accomplish vertical transfer or baccalaureate degree
completion.
Throughout, studies that address adult community college students will be highlighted.
However, few studies focus directly or exclusively on the transfer and degree completion
outcomes of adult community college students. Most studies in the transfer literature focus on, or
are even restricted to, traditional-age (age 18-24) college students. Some studies include in their
samples a broader range of student ages and break out some results by age, but few researchers
apply detailed analysis to the adult-student segment of their samples.
Adult Community College Students
Adult community college students are members of two distinct but overlapping
populations: community college students and adult college students.
Community College Students - The National Population
Nearly half (45%) of the undergraduates in the United States (about 7.7 million students)
were enrolled at one of the nation’s 1,132 community colleges (AACC, 2014). Furthermore,
community colleges serve as an important point of entry to higher education: among all first-time
first-year college students, 42% were attending a community college (AACC, 2014). For adults
embarking on postsecondary education for the first time, community colleges are an even more
popular place to start. Almost two-thirds (nearly 60%) of students who first entered college past
the age of 30 started at a community college (Cohen & Brawer, 2008).
Community colleges offer open enrollment policies and a relatively low cost, and so they
provide access to underserved populations, including students from minority racial/ethnic
backgrounds, who might not otherwise have attended college (Cohen & Brawer, 2008). More
than half of all Native American (59%) and Hispanic (56%) undergraduates, and nearly half of
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all Black/African-American (48%) and Asian/Pacific Islander (44%) undergraduates attended
community colleges (AACC, 2014).
Community college students’ demographic characteristics. Student demographic
characteristics such as gender, race/ethnicity, low-income and socioeconomic status, and age
have been shown to affect the likelihood of degree completion (Bers & Smith, 1991). Many
community college students come to college with demographic and academic characteristics that
are negatively associated with transfer and degree completion (Mullin, 2012c). Community
college students are more likely to be older, to belong to a minority ethnic group, and to be firstgeneration college students (Sorey & Duggan, 2008).
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Table 1
Characteristics of U.S. Undergraduates Attending Public Two-Year Institutions and Public
Four-Year Institutions
Characteristic

% of UGs in
public two-years

% of UGs in public
four-years

Gender
Female a
54
57
Race/Ethnicity
White a
63
55
a
Black/African-American
12
15
Hispanic a
12
19
a
Asian
7
6
Other (American Indian/Native American,
1
1
a
Pacific Islander)
Two or more races a
2
1
Age
Adults age 25 and older a
21
40
b
Adults age 30 and older
16
35
a
Part-time enrollment
23
61
Employment
Average hours worked per week b
26 hours
32 hours
Self-described “employee who studies” b
15
35
b
Self-described “student who works”
54
44
Among full-time students:
Working full-time c
-22
c
Working part-time
-40
Among part-time students:
Working full-time c
-41
Working part-time c
-32
Note: UG = Undergraduate. Population of interest appears in boldface.
a
Snyder and Dillow, 2013 (percentages calculated from headcount tables by author); b Horn and
Neville, 2006; c AACC, 2014.
National data on community college students, presented in Table 1, indicates that
community college students, compared to their counterparts at four-year institutions, are more
likely to be female, from underrepresented minority backgrounds (e.g., Black/African-American
or Hispanic), and tend to be older. Nationally, their average age is 28 and their median age is 24
(AACC, 2014). Most community college students are employed, whether full-time or part-time
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(Horn & Nevill, 2006), and work more hours on average (AACC, 2014) than do students at fouryear institutions (see Table 1). They are more likely to be poor and first-generation college
students, meaning neither parent attended college (Skomsvold, 2014). See Table 3 for details.
Concentration of other risk factors for persistence and completion. Nationally,
community college students are more likely to have other risk factors that are negatively with
transfer and degree completion, as presented in Table 2. Some of these risk factors include: (1)
delaying initial enrollment after high school, (2) having no high school diploma, (3) enrolling
part-time, (4) being financial independent (self-supporting), (5) having dependents, (6) being
married or (7) being single parents (Skomsvold et al., 2011). Even one risk factor makes a
difference and reduces degree completion rates (Skomsvold et al., 2011) as shown in Table 2.
Table 2
Degree Completion Rates and Non-Completion Risk Factors in U.S. Undergraduates Starting
College at Public Two-Year Institutions
Concentration of risk factors in
% completed
% completed
public two-year college entrants
associate degree
baccalaureate degree
Students with zero risk factors
19
24
Students with one risk factor
17
14
Students with two or three risk factors
13
7
Students with four or more risk factors
10
2
Note: Skomsvold et al., 2011. Risk factors for degree non-completion are: delayed initial
enrollment, no high school diploma, part-time enrollment, financially independent/selfsupporting, having dependents, being married, and being a single parent (Skomsvold et al.,
2011). Degree completion rates within six years of college entry.
The proportion of students with each risk factor is larger at public two-year colleges than
among all other sectors of higher education, namely public four-year and all private institutions,
combined (Mullin, 2012c). Community college students are not only more likely to have these
risk variables; they are likely to have a higher concentration of risk factors at a time than are their
four-year counterparts (Skomsvold et al., 2011), as shown in Table 3.
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Table 3
Prevalence of Risk Factors for Degree Non-Completion in U.S. Undergraduates Attending
Public Two-Year Institutions and Public Four-Year Institutions
Risk Factor

% of UGs in
public two-years

% of UGs in public
four-years
0.1
32
36

No high school diploma a
1
a
Part-time enrollment
64
Financially independent a
60
Among financially independent students:
Income < $10,000 a
11
17
Income $10,000-$19,900 a
7
12
a
Having dependents
43
54
Being married a
35
35
a
Unmarried with dependents
21
30
First-generation college student a
26
38
Concentration of risk factors
Students with zero risk factors b
59
24
Students with one risk factor b
27
25
b
Students with two or three risk factors
7
24
Students with four or more risk factors b
7
27
Note: Risk factors for degree non-completion are: delayed initial enrollment, no high school
diploma, part-time enrollment, financially independent/self-supporting, having dependents, being
married, and being a single parent (Skomsvold et al., 2011). Being a first-generation college
student is also associated with lower rates of completion. UG = Undergraduate. Population of
interest appears in boldface.
a
Skomsvold, 2014; b Skomsvold et al., 2011.
Adult College Students - The National Population
As noted previously, adult community college students are members of two overlapping
populations, both facing challenges in postsecondary education. The next section will discuss
some demographic characteristics of the second population of adult students, including gender,
racial/ethnic background, age, socioeconomic status, and college persistence risk variables.
Detailed data on the demographics of the national population of adult college students are
limited, and even more limited for adult community college students. In the present study,
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percentages reported from Snyder and Dillow (2013) were calculated by the author from
headcount tables, while percentages cited from Skomsvold (2014) are reported from the text.
Nationally, the population of adult college students is sizable and represents a significant
proportion of all undergraduates. Almost six million (5.97 million) adults age 25 and older made
up a third (33%) of all undergraduates in the U.S. (Snyder & Dillow, 2013). As shown in Table
4, younger adults are more numerous than older adults.

Table 4
Adult U.S. Undergraduates (Age 25 and Older) by Age Range
Age range
Total
% of all UGs
a
Adults (age 25 and older)
5.97 million
33
Younger adults (age 25-29) b,a
2.7 million
12
b,a
Middle-age adults (age 30-39)
2.45 million
12
Age 30-34 a
-7
a
Age 35-39
-5
b,a
Older adults (age 40 and older)
2 million
10
Note: UG = Undergraduate.
a
Snyder and Dillow, 2013 (percentages calculated from headcount tables by author); b Shapiro et
al., 2014.
Adults are more likely to attend public institutions and are slightly more likely to attend
two-year institutions (Snyder & Dillow, 2013). See Table 5 for details.
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Table 5
Enrollment by Institution Type in U.S. Adult Undergraduates (Age 25 and Older)
Institutions enrolling adult UGs
Institution Control
Public
Private for-profit
Private non-profit

% of all adult UGs enrolled
71
19
11

Institution Level (public and private)
Two-year
Four-year

52
49

Institution Type
Public two-year
48
Public four-year
23
Private for-profit four-year
15
Note: Snyder and Dillow, 2013 (percentages calculated from headcount tables by author). UG =
Undergraduate. Results may not total to 100% due to rounding. Population of interest appears in
boldface.
The final result of these overlapping enrollment patterns is this: community colleges were
the dominant type of institution for adult undergraduates, enrolling 48% of adult undergraduate
students (see Table 5). If community colleges are important to adults, the converse is also true.
Community colleges are significantly impacted by adult students, who comprise a sizable portion
(40%) of all students enrolled in community colleges (Snyder & Dillow, 2013).
Adult students are more likely to be female and attending part-time, particularly in the
higher age ranges (Shapiro et al., 2014; Skomsvold, 2014), as shown in Table 6. They are more
likely to be Black/African-American, and less likely to be Hispanic or Asian (Skomsvold, 2014).
See Table 6 for details.
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Table 6
Characteristics of U.S. Traditional-Age Undergraduates (Age 23 and Younger) and Adult
Undergraduates (Age 24 and Older)
Characteristic

Gender
Female a
Race/Ethnicity
White a
Black/African-American a
Hispanic a
Asian a
Other (American Indian/Native
American, Pacific Islander) a
Two or more races a
Part-time enrollment a
Employment
Working full-time a
Working part-time a
Self-described “employee who
studies” a
Self-described “student who
works” a
Average hours worked per
week a
Median hours worked per
week a

% of traditional-age
UGs
23 and younger
<19
19-23

% of adult UGs
24 and older
24-29
30-39

40+

57

54

56

61

66

57
12
19
7
1.3

60
13
17
6
1.2

55
17
17
6
1.9

55
23
14
4
1.6

60
23
11
3
1.4

4
25

3
34

2
54

3
56

2
65

9
36
8

16
45
11

38
31
31

42
26
38

42
21
40

37

51

38

30

24

22.6 hrs 25.0 hrs

32.6 hrs

34.1 hrs

35.2 hrs

35 hrs

40 hrs

40 hrs

20 hrs

25 hrs

% of traditional-age
% of adult UGs b
UGs b
Enrollment intensity over 6 years
<=20
>20-24
>24
Exclusively full-time b
43
32
27
b
Mix of full-time & part-time
54
57
50
Exclusively part-time b
3
11
23
Note: Data are displayed using the age ranges presented in Skomsvold, 2014, except as noted.
UG = Undergraduate. Population of interest appears in boldface.
a
Skomsvold, 2014; b Shapiro et al., 2014. Data are displayed using the age ranges presented in
Shapiro et al., 2014.
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Adult students’ risk variables. Adult students may experience personal, professional, or
institutional barriers to success (Ritt, 2008), or they may find actually getting and staying
enrolled to be difficult due to situational, institutional, and dispositional barriers (Spellman,
2007). Generally, adult students have to manage college along with external commitments. Adult
students are more likely to be married, employed, parenting and are less likely to be engaged
with college (Calcagno et al., 2007b; Choy, 2002). Adult students may have to consider the
needs of other people in their lives. Sorey and Duggan (2008) found that the strongest predictor
of adult students’ likelihood of persisting in community college was the perception by the
students’ of having strong support from significant others.
Adult students are more likely than traditional-age students to experience degree noncompletion risk factors such as part-time enrollment, lacking a high school diploma, or having
dependents (Skomsvold, 2014), as shown in Table 7. Adults are more likely to be poor and to be
first-generation college students (Skomsvold, 2014). See Table 7 for details. Compared to
traditional-age students, adults are less likely to attend exclusively college full-time and they are
more likely to be employed full-time and to be working longer hours on average (see Table 6).
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Table 7
Prevalence of Risk Factors for Degree Non-Completion in U.S. Traditional-Age Undergraduates
(Age 23 and Younger) and Adult Undergraduates (Age 24 and Older)
Risk Factor

% of traditionalage UGs
23 and younger
<19
19-23
4
4
25
34
6
15

% of adult UGs
24 and older
24-29
30-39
40+
12
19
17
54
56
65
100
100
100

No high school diploma
Part-time enrollment
Financially independent:
Among financially independent:
Income < $10,000
83
55
34
21
19
Income $10,000-$19,900
9
22
25
18
14
Having dependents
38
56
38
68
61
Being married
7
25
23
43
49
Unmarried with dependents
35
45
24
32
26
First-generation college student
28
28
36
42
50
Note: Skomsvold, 2014. Data are displayed using the age ranges presented in Skomsvold, 2014.
Risk factors for degree non-completion are: delayed initial enrollment, no high school diploma,
part-time enrollment, financially independent/self-supporting, having dependents, being married,
and being a single parent (Skomsvold et al., 2011). Being a first-generation college student is
also associated with lower rates of completion. UG = Undergraduate. Population of interest
appears in boldface.
Adult Community College Students - The National Population
The next section briefly addresses the national population of adult community college
students, which is the population of interest for the current study. Little detailed national data is
available specifically about this population. Adult community college students make up 16% of
all undergraduates as shown in Table 8, and 48% of all adult undergraduates, as shown in Table
5 (Snyder & Dillow, 2013). Furthermore, adults comprise a significant portion (40%) of all
community college students (Snyder & Dillow, 2013). Adult community college students are
increasingly likely to attend part-time in higher age ranges (National Student Clearinghouse
Research Center [NSCRC], 2012). See Table 8 for details.
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Table 8
U.S. Adult Undergraduates (Age 25 and Older) Attending Public Two-Year Institutions by Age
Range and Enrollment Intensity
Age range of CC students

CC students as
Part-time students as
% of all UGs
% of adult UGsc
Adults (age 25 and older) a
33
-b
Younger adults (age 25-29)
5
45
Middle-age adults (age 30-39) b
-54
b
Age 30-34
3
-b
Age 35-39
2
-Older adults (age 40 and older) b
5
64
Note: UG = Undergraduate. CC = Community college
a
Snyder and Dillow, 2013 (percentages calculated from headcount tables by author);
b
Skomsvold, 2014; c National Student Clearinghouse Research Center, 2012.
As noted previously, adult community college students exist in the intersection of two
overlapping populations that are similar in many ways, but are not identical. The profiles of the
national populations of community college students and adult students presented previously help
to fill out the picture of the challenges adult community college students face as they try to
persist and earn degrees in community colleges, successfully transfer to four-year institutions,
and complete baccalaureate degrees.
History and Limited Effectiveness of the Transfer Pathway
This section will present a brief history of the development of the complex vertical
transfer pathway between community colleges and four-year institutions in the United States and
will present evidence of its limited effectiveness of the vertical transfer pathway, as shown by the
robust proportion of community college students who aspire to earn at least a bachelor’s degree
and the accompanying low rates of post-transfer baccalaureate degree completion.
Writing of the history of the vertical transfer function, Handel (2013c) noted three longterm trends that are still relevant. First, the vertical transfer function has been and continues to be
the central mission of community colleges, although the transfer mission competes against other
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community college missions for resources. Second, the vertical transfer function has been and
continues to require inter-institutional cooperation between two-year and four-year colleges even
though the two sectors may have differing priorities. Handel (2013c) stated that the effectiveness
of the transfer function depends directly on institutions’ willingness to make the complex
transfer pathway smoother and easier for students to navigate. Third, the vertical transfer
function has been and continues to serve a primary goal of most new, first-time students in
community colleges: eventually completing a bachelor’s degree (Handel, 2013c).
Origins of the Transfer Function in Junior Colleges
Two-year colleges were first envisioned specifically to support a vertical transfer
function. As early as 1896, the idea of dividing the college experience into two parts was
conceptualized initially as a solution to a problem of student quality and institutional mission
differentiation (Cohen & Brawer, 2008). In that year, William Rainey Harper divided the
University of Chicago into senior and junior divisions (Cohen & Brawer, 2008). Other
educational leaders would discuss the idea of a junior college that would be part of the public
school system that could take over the task of providing the first two years of college instruction
(Cohen & Brawer, 2008; Kintzer, 1996). In 1901, Joliet Junior College was founded on this
model. The first institution of its kind, it was structured as an upward extension of the high
school offering grades 13 and 14. It served as a model for other junior colleges. By 1922, there
were junior colleges in 38 states (Cohen & Brawer, 2008).
The two-year junior college was seen primarily as a transitional step between high school
and baccalaureate completion. Even the name “junior college” was a direct reference to their
relationship to one or more “senior colleges” that would take in their graduates. In the early
decades of the century, the transfer process was fairly simple and generally limited to the vertical
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transfer of students from high school to junior college to university (Kintzer, 1996). Universities
usually offered transfer students admittance and fully accepted their credit hours (Cohen &
Brawer, 2008).
Expansion and Transformation into Community Colleges
In the middle of the twentieth century, the nation’s two-year college sector began a rapid
expansion and a transformation from being “junior colleges” to being “community colleges.”
The change in name reflected a change in outlook and mission. The term was first proposed by
President Truman’s Commission on Higher Education in 1947. In the Commission’s influential
report, Higher Education for American Democracy, the commissioners highlighted two-year
colleges and their transfer function, but they also recommended expanding the system of twoyear colleges (presenting them still as upward extensions of free public high schools) and
proposed a new designation of “community colleges” to recognize the proposed expansion of
their missions to include adult education and community-based education (Zook, 1948).
The expansion of community colleges, which was part of an overall expansion of U.S.
higher education, happened quickly. During the three decades following 1947, many junior
colleges closed or merged with senior institutions, while numerous new public community
colleges were established throughout the country. The overall number of community colleges
tripled from 328 in 1947 to 1,030 in 1976 (Cohen & Brawer, 2008). After 1976, increases in the
number of new institutions slowed, but increases in student enrollment did not. Community
colleges’ market share of higher education continued to increase, from 34% of all postsecondary
students in 1975 to 37% in 1993 (Cohen & Kisker, 2010), reaching 45% in 2012 (AACC, 2014).
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Development of a Complex Transfer Pathway
The rapid and decentralized expansion of community colleges had an impact on the
development of the vertical transfer pathway that can still be seen today. As statewide
governance systems or coordinating frameworks developed in the mid-century decades, they
often incorporated both public two-year and four-year institutions. However, parallel frameworks
for articulating how credits (and therefore students) would be transferred between the associated
institutions or institutional segments (levels) lagged behind. States and systems had few systems
in place to make the articulation links between courses, and subsequent transfer of credits, occur
consistently among their postsecondary institutions (Harden, 1991; Kintzer, 1996). Many early
state master plans at this time for education did not provide detail about articulation and transfer,
or seem very concerned about it as a state responsibility (Hulbert, 1969 cited in Kintzer, 1996,
p.10). Since, as Cohen and Brawer (2008) note, “the most pervasive and long-lived issue in
community colleges is the extent to which their courses are accepted by the universities” (p.
347), this was a notable omission.
Some progress was made in the 1960s. A few major public universities and systems in
some states adopted voluntary compacts to support intersegmental transfer with recommended
policies and procedures for institutions to adopt. California, Illinois, Michigan and Washington
developed such early voluntary agreements (Kintzer, 1996). In other states, such as Florida,
Illinois, Georgia, and Texas, state governments got involved and specified how articulation
would function, but except for Florida’s, these early mandatory agreements rarely covered the
complete range of eligible credits (Harden, 1991; Kintzer, 1996). But overall, the problem of
transferring credits (and students) between colleges was left to the institutions and students to
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solve (Cohen & Brawer, 2008). This set the pattern of voluntary and piecemeal approaches to
articulation and transfer for decades to come.
Some aspects of the policy environment have improved. By 2010, almost all the states
had some cooperative agreements (46 states) or statewide policy (36 states). Further, 36 states
engaged in transfer data reporting, 35 had produced a state articulation guide, 34 had adopted a
common core of courses for general education, and 17 required common course numbering
between institutions which facilitates articulation decisions (Smith, 2010). However, at many
four-year institutions, the institution, its academic departments and its faculty members still have
a lot of flexibility in choosing how and where to apply transferred credits to degree requirements.
Statewide policies and articulation frameworks are of limited assistance, but institution-toinstitution articulation agreements have the most impact on student transfer rates (Kienzl,
Wesaw, & Kumar, 2012). As a result, the transfer process is still complex, inconsistent and
poorly communicated to students (Handel, 2013b).
Currently, the transfer pathway for many students is characterized by a mix of voluntary
agreements and articulation policies at the system, institutional, departmental or even course
level; systemic tools to facilitate credit transfer such as common course numbering or a common
core of general education courses; and legislated policies to support student transfer such as
requiring four-year institutions to grant junior standing to transfers with appropriate associate
degrees (Handel, 2013b; Smith, 2010). Today’s students face difficulties with an overly complex
and opaque transfer process. Handel (2013b) called it “a system designed primarily for
institutions, not individuals” (p. 9). In a report on transfer for The College Board, Handel and
Williams (2012) noted that the current transfer process offers students “extraordinary choice but
insufficient guidance” which depends on students to figure out what they do not know and leaves
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costly student mistakes undetected (p. 41). Institutional policies further discourage transfer by
not enforcing minimum student progress requirements, not minimizing bureaucratic complexity
and flexibility, not offering key courses in predictable sequences and schedules, and not
communicating with other institutions (Handel & Williams, 2012).
For a transfer-seeking student, one effect of all these combined variables is uncertainty
about just how and where community college credits will be accepted at a four-year transfer
destination, which generates uncertainty about satisfying admission requirements for four-year
institutions and majors, especially if the student is considering several potential transfer
destinations. This in turn generates uncertainty about course choices at the community colleges
(Handel, 2013b). Using an actual articulation agreement from California, Handel (2013b)
demonstrated that even with a published articulation agreement in hand and excellent planning
skills, a transfer-seeking student runs a great risk of wasting time and money accumulating
elective or non-transferrable credits taking unnecessary courses, or maneuvering to access
courses that are necessary while still maintaining financial aid eligibility.
Students face significant challenges at three key stages on the transfer pathway: getting
ready (getting basic information about transfer and preparing to transfer by taking community
college courses), getting in (completing the four-year college admission and enrollment process
while managing issues such as routine late notification of admission and delayed evaluation of
transferred credits), and getting through (adapting and catching up with peers in an unfamiliar
academic environment) (Handel, 2013b). For a student to navigate the transfer pathway from a
community college to a four-year institution, in addition to being able to succeed in her classes
academically, she must have access to information, nuanced academic and institutional
knowledge, the ability to plan and marshal resources, and sheer tenacity. This is why Handel
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calls the transfer pathway the “academic gauntlet” (2013b). All of that must happen for a student
before completing a bachelor’s degree is even possible. Given the challenges, it is remarkable
that any student finishes the journey.
Limited Effectiveness of the Vertical Transfer Pathway
This section will present the limited effectiveness of the vertical transfer pathway in
terms of student aspirations and actual degree completions. The vertical transfer pathway plays
an important role for many students who eventually earn a four-year degree (Handel & Williams,
2012). Nearly half (47%) of bachelor’s degree recipients report having taken at least one course
from a community college (Mullin, 2012b). The transfer pathway is particularly important for
minority students. Among recipients of bachelor’s degrees, 28% reported starting at a public
two-year institution, but the percentage was higher, ranging from 31-35%, among degree
recipients from Hispanic, Asian and Other race/ethnicity categories (non-white, non-Black)
backgrounds (Cataldi et al., 2011).
Student aspirations. Regardless of the difficulty of the vertical transfer pathway, the
majority of community college students still aspire to travel on it. The proportion of community
college students with transfer intentions and/or the aspiration to earn a bachelor’s degree or
higher ranges from as low as one-third to as high as 88% (Cohen & Brawer, 2008). Cohen and
Brawer (2008) note that findings regarding students’ reported intentions to transfer can vary
depending on the study, the sample of students and the way the question is presented. A majority
of community college students state early that they intend to get a bachelor’s degree, if not a
higher credential. In a national study of first-time-in-college students, researchers found that 82%
of community college entrants reported during their first year that they expected to attain a
bachelor’s degree or higher (Horn & Skomsvold, 2012). However, students were not always
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clear on how to get there; among the same students, only 52% of first-time-in-college
community college students reported a specific intention of transferring to a four-year institution
(Horn, 2009).
Student aspirations can change with time. Some students do not initially state that they
intend to transfer, but later adjust their plans and expectations. In the case of the study noted
previously in which 52% of new community college students stated the intent to transfer, the
researcher also found that within three years of entry, 12% of the original cohort had transferred
to a four-year institution, including students who had not previously reported transfer intentions
(Horn, 2009). Similarly, researchers found that 67% of high school seniors who enrolled in
community colleges immediately after completing high school intended to earn a four-year
degree, although students came to this intention from differing directions: 28% of the new
students had planned all along to follow the vertical transfer pathway, while 39% had planned
initially to start at a four-year institution, but had gone to a community college instead
(Provasnik & Planty, 2008). Notably, among the other third (33%) of high school seniors who
went directly into community colleges without any stated baccalaureate intentions, almost half
(47%) revised their plans within the next two years to include attending or completing a fouryear college (Provasnik & Planty, 2008).
Low rates of post-transfer baccalaureate completion rates for all students. Low
rates of post-transfer baccalaureate completion show that the vertical transfer pathway does not
function effectively for the vast majority of students. See Table 9 for a summary of post-transfer
baccalaureate completion rates.
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Table 9
National Vertical Transfer and Post-Transfer Baccalaureate Completion Rates for All
Undergraduates Starting at Community Colleges
Community college entrants

Fall 2004 starting
cohort a
VT (%)
BC (%)
23
12
-10
-17
21
6

Fall 2008 starting
cohort b
VT (%)
BC (%)
d
24
16 b
-------

Overall
Without baccalaureate aspirations
With baccalaureate aspirations
Within five years c
Gender
Female
-12
-18
Male
-11
-15
Race/Ethnicity
White
-13
--Black/African-American
-6
--Hispanic
-8
--Asian
-19
--Other (American Indian/Native American,
-9
--Pacific Islander) / Two or more races
Enrollment Intensity
Exclusively full-time
-19
-28
Mixed full-time/part-time
-12
-14
Exclusively part-time
-2
-2
Enrollment Continuity
No breaks of >4 months
-17
--One-two breaks
-8
--Three or more breaks
-2
--Non-Completion Risk Factors a
No risk factors
-24
--One risk factor
-14
--Two or three risk factors
-7
--Note: CC = Community college. VT = Vertical transfer. BC = Baccalaureate completion (degree
at four-year institution). Rates within six years of entry except as noted.
a
Skomsvold et al., 2011; b Shapiro et al., 2014. Of the baccalaureate completers, 60% did not
receive an intermediate two-year credential; c Horn & Skomsvold, 2011 (rates within five years
of entry); d Shapiro et al., 2015.

Studies of degree completion and transfer utilizing a nationally representative sample of
Fall 2004 community college entrants from the Beginning Postsecondary Students Longitudinal
Study (BPS:04/09) have reported low rates of vertical transfer and baccalaureate completion
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nationally (e.g., Horn & Skomsvold, 2011; Kienzl et al., 2012; Skomsvold et al., 2011). As
shown in Table 9, the overall rates are 23-33% for vertical transfer and 12% for post-transfer
baccalaureate completion.
Researchers using the National Student Clearinghouse [NSC] StudentTracker dataset for
a more recent national cohort of 980,000 Fall 2008 community college credential-seeking
entrants reported similarly low national rates of vertical transfer (24%) and post-transfer
baccalaureate degree completion (16%) (Shapiro et al., 2014; Shapiro, Dunder, Wakhungu, Yuan
and Harrel, 2015), as shown in Table 9. Moreover, many of these completers did not stop to get a
two-year degree along the way. More than half (60%) of the baccalaureate completers
(representing 10% of all completers who started at two-year public institutions)in Fall 2008 did
not receive an intermediate two-year credential (Shapiro et al., 2014).
Student subgroups have varying post-transfer baccalaureate completion rates.
Research tells us that the likelihood of a community college student achieving vertical transfer
and earning a bachelor’s degree are low overall, but for some groups of students, those chances
are even lower. As shown in Table 9, women have higher completion rates than men (Shapiro et
al., 2014; Skomsvold et al., 2011). Asian students have higher completion rates than average;
and Black/African-American and Hispanic students have the lowest rates (Skomsvold et al.,
2011).
Enrollment intensity and continuity. Community college students enrolled exclusively
full-time had the highest completion rates (19-28%), as shown in Table 9. Mixed enrollment
students who switched between full- and part-time enrollment had the next highest rates (1213%), and exclusively part-time students had the lowest completion rates (2%) (Shapiro et al.,
2014; Skomsvold et al., 2011). Also, community college entrants who maintained continuous
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enrollment, with no breaks of longer than four months, had higher completion rates than those
who took two or more breaks (Skomsvold et al., 2011).
Other non-completion risk factors. Community college students with two or three of the
seven non-completion risk factors described earlier in this chapter had lower baccalaureate
completion rates) than those with one or no risk factors (Skomsvold et al., 2011). See Table 9 for
details.
Adult students have even lower post-transfer baccalaureate completion rates. The
complex vertical transfer pathway is even harder for adult students. National studies show that
adults starting at community colleges have lower baccalaureate completion rates than do their
traditional-age counterparts, as shown in Table 10 (Shapiro et al., 2014; Skomsvold et al., 2011).
Table 10
National Post-Transfer Baccalaureate Completion Rates for Traditional-Age Undergraduates
and Adult Undergraduates Starting at Community Colleges
Community
college entrants

Fall 2004 cohort a
BC (%)
Age <=18 19 20-23

Fall 2008 cohort b
BC (%)
24+ Age <=24
Age 25+
Age <=20 21-24
28
--3
8

Overall
19 15
6
Gender
Female
---22
9
-Male
---17
8
-Enrollment
Intensity
Exclusively full---34
13
-time
Mixed full---16
8
-time/part-time
Exclusively part---2
1
-time
Note: Rates within six years of entry. BC = Baccalaureate completion (degree at four-year
institution). Population of interest appears in boldface.
a
Skomsvold et al., 2011; b Shapiro et al., 2014
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8
8

10
9
3

Post-transfer baccalaureate completion rates vary for adult student subgroups. The
limited availability of national data on transfer and degree completion outcomes for adult
community college students constrains the analysis of adult student subgroups to just a few
categories. Both of the main national data sources on post-transfer baccalaureate completion
(BPS:04/09 and NSC StudentTracker) include enrollment and completion data by student age at
college entry, but offer only a few other categories, such as gender or enrollment intensity.
Gender and enrollment intensity in adults. Gender makes little difference in posttransfer baccalaureate degree completion adults. Among traditional-age community college
entrants, women generally had higher rates (9-22%) than men (8-13%) of completion, but the
achievement gap disappeared for adult women and men, who had rates of 8.2% and 8.0%,
respectively (Shapiro et al., 2014). See Table 10.
However, completion rates differ according to enrollment intensity, as shown in Table
10. Part-time enrollment and mixed-enrollment seem to disadvantage adults less than traditionalage students. Both traditional-age (13-34%) and adult students (10%) who enrolled exclusively
full-time had the highest completion rates among their age groups (Shapiro et al., 2014).
Exclusively full-time adults had completion rates (10%) that were only slightly higher than rates
for mixed-enrollment adults (9%). Further, mixed-enrollment adults had higher completion rates
(9%) that were higher than mixed-enrollment traditional-age students who started college
between ages 21 and 24 (8%). Similarly, adults enrolled exclusively part-time completed degrees
at higher rates (3%) than did traditional-age students who attended exclusively part-time (1-2%)
(Shapiro et al., 2014).
Vertical transfer rates for all students. Researchers have examined the step of vertical
transfer specifically (not merely as an aspect of baccalaureate completion) in two recent national
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studies (e.g., Kienzl et al, 2012; Shapiro, Dunder, Wakhungu, Yuan and Harrel, 2015). These
studies generally echoed findings from earlier national cohort studies of degree completion and
transfer in that about a quarter of community college entrants accomplish vertical transfer with
six years (Handel & Williams, 2012).
Kienzl et al. (2012) utilized nationally representative data from two waves of the BPS
longitudinal study (BPS:96/01 and BPS:04/09) and reported overall vertical transfer rates of
26.4-26.7%. See Table 11 for details. In this study, a transfer student was defined as one who
started at a public two-year institution, spent at least one full-time semester (earned at least 12
credits) there, and subsequently was enrolled at any type of four-year institution for at least one
full-time semester (enrolled at least 12 credits). Shapiro et al. (2015) conducted another national
study using a longitudinal dataset for 1.73 million students starting community college in Fall
2008. Results showed an effective vertical transfer rate of 24.3% (calculated by author). See
Table 11 for details. The researchers defined the transfer outcome as a student’s first enrollment
at an institution other than the initial institution, excluding concurrent enrollments or summeronly classes at a different institution. See Table 11 for details.
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Table 11
National Vertical Transfer Rates for Undergraduates Starting at Community Colleges
Community college entrants
1996-97
cohort a
26.7
--

VT (%)
2003-04 Fall 2004 Fall 2008
cohort a
cohort b
cohort c
26.4
23
24
-21
--

Overall
Within five years d
Sub-cohort with baccalaureate aspirations
% of original cohort
44
60
--With baccalaureate aspirations
44
36
--Two-year credential (certificate or degree)
at initial community college
Did receive two-year credential
3
Did not receive two-year credential
21
Note: VT = Vertical transfer. Rates within six years of entry except as noted.
a
Kienzl et al, 2012; b Skomsvold et al., 2011; c Shapiro et al., 2015. Rate calculated by author
from headcount tables; d Horn & Skomsvold, 2011 (rates within five years of entry).

Parenthetically, Shapiro et al. (2015) also reported that an additional 15% of the
community college entrants completed a lateral transfer to another two-year institution, for a
total transfer-out rate of 39% for community college entrants (Shapiro et al., 2015). Among
community college entrants, the most popular timing for either kind of transfer was in the second
year of college. On average, 33% of all vertical transfers occurred during students’ second year
(Shapiro et al., 2015).
Theoretical Framework
The theoretical framework for the present study is based on the influential concept of
academic momentum articulated by Clifford Adelman (2006), informed by the role of external
variables in John Bean and Barbara Metzner’s 1985 non-traditional student attrition model,
which is itself an extension of Vincent Tinto’s (1975; 1993) classic student engagement model.
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Academic Momentum
The term “academic momentum” refers to the speed and efficiency of a student’s
progress towards an educational goal, usually but not always degree completion. The concept of
academic momentum as a way to explain student progress within postsecondary education was
articulated by Clifford Adelman in his influential study of baccalaureate degree completion, The
Toolbox Revisited: Paths to Degree Completion from High School through College (2006). As
he presented it, Adelman’s “momentum hypothesis” was a variant of a human capital
“investment model” in which students are investors in their own educational futures (Adelman,
2006, p. 55). The momentum hypothesis rests on three key assumptions regarding student
enrollment patterns.
First, students pursue enrollment patterns among available options that reflect their
willingness to invest time and effort in order to achieve a benefit in the future. Adelman (2006)
called these student choices “investment behaviors” (p. 80). Each new choice to proceed requires
an additional commitment of time and energy, but with positive outcomes, the next choice could
build on past investments of those resources. The results of a student choice could provide
additional leverage in the future, boosting or hampering a student going into the next set of
educational options.
Second, students face structured constraints. They do not have an infinite menu of
educational options from which to choose. The options available to a student might be limited by
past student choices, but also by institutional or environmental constraints and other external
forces. In other words, students’ educational choices are not made in a vacuum. Choices that
could move a student faster towards an educational goal may or may not realistically be available
to that particular student.
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Third, the effects of student choices can be measured at identifiable points along a
student’s educational progress, and potential relationships between the observed effects and the
likelihood of a student reaching an educational goal can be evaluated. Adelman (2006) stated
that he sought to “isolate moments in which student choice intersects the structures of
opportunity” offered by educational institutions and determine the impact of those moments on
students’ likelihood of completing a bachelor’s degree (p. 84) Tracking longitudinal enrollment
and course-taking patterns is one way to make student choices visible (Crosta, 2014; Hagedorn
and Prather, 2005).
Adelman’s momentum variables. Adelman (2006) found 14 variables that contributed
significantly to the likelihood of baccalaureate completion in positive or negative directions.
Some were “speed-up” variables while others were “slow-down” variables. Adelman grouped
them into themes.
Speed-up variables included (1) curricular content before and during college (i.e., the
intensity of high school math courses, the number of math credits earned in the first two college
years, and the number of gateway course credits earned in the first two college years ); (2)
postsecondary benchmarks of credit accumulation (i.e., the accumulation of 20 or more credits
by the end of the first college year, and the accumulation of four or more credits during summer
terms); and (3) student academic performance, as expressed by course grades which serve as a
reflection of the quality of student effort (i.e., high school GPA, first year college GPA, and an
increasing trend in GPA from the first year GPA through the final GPA). These were all
positively associated with baccalaureate completion (Adelman, 2006).
Slow-down variables included (1) inefficient student “uses of time” (i.e., not starting
postsecondary education directly after high school graduation, enrolling in fewer than 12 credits
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(full-time) in any college semester, and non-continuous enrollment – namely, stopping out for
more than one college semester); (2) non-purposeful migration (i.e., swirling enrollment patterns
amongst multiple institutions); and (3) excessive wasted or redundant course attempts (i.e.,
having more than 20% of course attempts result in no-penalty withdrawals or no-credit course
retakes). These were all negatively associated with baccalaureate completion (Adelman, 2006).
Additional variables considered. Other variables, such as the selectivity of the initial
postsecondary institution, students’ expectations for earning a degree, enrollment in
developmental courses, and changing majors, were evaluated but were not found to be
significant contributors to the likelihood of baccalaureate completion (Adelman, 2006). Student
demographics mattered relatively little; family socioeconomic status (SES) was modestly
significant, and student gender and racial-ethnic categorizations were not significant at any point
in the logistical narrative (Adelman, 2006). This is consistent with findings in other educational
research in which additional variables that are correlated with gender or race/ethnic background,
such as income, educational opportunity, or cultural capital, are specifically considered.
Adelman (2006) concluded that student choices that helped them make progress faster
helped them graduate, and decisions that slowed them down or wasted their effort did not.
The External Domain
The theoretical framework for the present study also draws on a key insight from Bean
and Metzner’s (1985) theoretical model of non-traditional student attrition: external forces are
more important in adult students’ experiences.
Bean and Metzner’s (1985) influential model extended the classic model of student
attrition developed by Tinto (1975; 1993). Tinto’s model was based on the experiences and
characteristics of a traditional-age college student population enrolled at a residential, four-year
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institution. Tinto (1975; 1993) described two primary domains (social and academic) where a
student could engage with an institution and proposed that levels of student engagement in either
or both domains could influence a student’s willingness to remain at or leave an institution. Bean
and Metzner (1985) were interested in the attrition of non-traditional students, defined in the
study as students who were adults (above age 25), attending part-time, or non-residential
(commuter) students.
Bean and Metzner (1985) added an important component to the engagement model of
student attrition: the recognition of the direct impact of external variables on non-traditional
college students’ willingness to remain at or leave an institution. They identified impactful
environmental variables such as student finances, hours of employment, outside encouragement,
family responsibilities and opportunities to transfer. They noted that these variables had the
ability to “pull” students away from the college environment. Bean and Metzner (1985) found
that, while engagement within the academic domain remained important for non-traditional
students, the environmental domain was more important than the social domain in affecting nontraditional students’ enrollment decisions. The contribution of Bean and Metzner’s (1985)
theoretical model to the present study is the recognition of the key role of external forces in
shaping the choices and academic behaviors of adult community college students.
Milestone and Momentum Point Frameworks
Milestones. After Adelman articulated the concept of academic momentum in 2006,
other researchers sought to operationalize the concept into a framework of measurement. This
coincided with a movement among some researchers of student success and attrition to
encourage the use of longitudinal student records to follow the progress of individual students
over time, rather than simply comparing aggregated data or snapshots in time. Peter Ewell (2007;
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2011) advocated the use of longitudinal student data and framed a student’s educational history
as a journey that could take many different paths through an overall educational pipeline, rather
than being a linear movement from one predetermined stage to the next. Ewell (2007) recognized
the complexity of the various possible college-going pathways that could start as far back as
basic adult literacy skills and reach as far forward as a bachelor’s degree. Ewell (2007) offered to
fellow researchers a list of potential points along the pipeline that could serve as markers of the
beginning, middle, or end of various pathways. He later called these events “milestones” or
“intermediate outcomes” (Ewell, 2011).
Subsequent researchers in the area of student success and degree completion developed
proposals for academic momentum-based analytic frameworks that could analyze longitudinal
student record data effectively and efficiently. Two early framework proposals made by
Leinbach and Jenkins (2008) and Moore et al. (2009) have been frequently cited by subsequent
researchers.
The “momentum point” framework. Leinbach and Jenkins (2008) introduced the
concept of the “momentum point” in their guide for researchers. The additional element of the
momentum point was the key to creating a standardized measurement framework to evaluate
academic momentum. The momentum point indicates that a student has attained a specified
threshold value that correlates to an increased probability of reaching the milestone in question.
Leinbach and Jenkins (2008) presented a method to evaluate individually the impact of
potential momentum points by determining whether students who met them had a significantly
different conditional probability of reaching the milestone of interest than did students who had
not reached the momentum point threshold. The researchers evaluated momentum points across
a number of time points in the student career (first term, second term, second year, etc.) and
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found that for some but not all momentum points, the timing of meeting a momentum point also
contributed to its impact.
The “milestone achievement” framework. Moore et al. (2009) combined the insights of
Adelman (2006) with the structure of Leinbach and Jenkins (2008) to create the flexible and
straightforward “milestone achievement” framework that could be applied to all degree-seeking
students. The eight milestones evaluated were: retention (remaining enrolled), completing
remediation (if relevant), completing college-level gateway courses, earning one year’s worth of
college credits, completing transfer-ready or general education curricula, transferring to a fouryear university, and earning a certificate or degree.
To measure momentum, Moore et al. (2009) identified ten “success indicators” (their
terminology for momentum points) and tested them for association with the likelihood of degree
completion or vertical transfer outcomes. The researchers grouped indicators into three
categories: early remediation, early use of gateway courses, and credit accumulation and related
academic behaviors.
Many of the indicators were defined as time-delimited, meaning that students had to
reach the threshold in a set period of time. Time-delimited indicators measured the speed and
efficiency of early progress in the first and second college years. For example, the study included
as indicators “beginning developmental education in the first term” or “earning at least 20 credits
in the first year” (p. 2). The addition of time limitations for some variables was one important
way that Moore et al.’s (2009) framework differed from Leinbach and Jenkins’ (2008) approach.
However, other indicators in the milestone achievement framework were not timedelimited, but were measured across the student’s academic career during the study timeframe.
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These quasi-behavioral indicators of academic momentum included earning any summer credits,
enrolling continuously without stop-outs, and registering on time for courses.
The Design of the Present Study
The present study will use an adapted version of the milestone achievement framework to
guide the selection of variables. Sequential logistical regression analysis will be used to evaluate
the relative impact of academic momentum variables on the likelihood of adult community
college students achieving vertical transfer and post-transfer baccalaureate completion.
Academic momentum variables can be grouped along a longitudinal sequence that generally
reflects the chronological sequence of a student’s academic history. After accounting for
students’ demographic and college preparedness upon entering college with a set of control
variables, the analysis will address three sets of momentum point variables: (1) early momentum
in the first year, (2) progress on degree pathways in the first two years, and (3) student uses of
time over the academic career, as shown in Figure 1.
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Figure 1. Analytical framework of academic momentum variables
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Academic Momentum Variables in Transfer Research
The transfer literature is extensive, but only a limited number of empirical studies have
included a measure of vertical transfer in its own right as an intermediate or final outcome.
Similarly, the literature using academic momentum variables to study degree completion and
student success is extensive, but only a limited number of studies have utilized academic
momentum variables to examine and explain vertical transfer. Some transfer researchers have
examined the outcomes and experiences of non-traditional college students, but only a limited
number of studies were specifically focused on adult college students and their particular
characteristics. Finally, only a handful of empirical studies have examined adult community
college students’ academic experiences in relation to their vertical transfer outcomes. The
present study will contribute to the literature on transfer and adult community college students by
addressing this gap.
Early Momentum Variables
Credit accumulation in California. In a key study, Moore et al. (2009) found that
academic momentum variables, particularly early momentum and student uses of time, had a
significant impact on students’ likelihood of reaching a combined completion outcome of
associate-level degree completion or vertical transfer and the likelihood of vertical transfer. The
study will be described in detail because it is also an example of the milestone achievement
framework upon which the present study is based.
Moore et al. (2009) studied 247,493 first-time-in-college degree-seeking students of any
age who started at California community colleges during the 2000-01 academic year, examining
administrative data on student demographics, enrollment activity, degree and certificate
completions at the two-year institution, and transfers to four-year institutions for seven years
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after entry. The primary outcome variable was a combined completion outcome of associatelevel degree completion or vertical transfer, but the researchers also conducted a separate small
analysis using only vertical transfer outcomes. Vertical transfer was defined as any term of
enrollment in any four-year institution subsequent to the first term in the two-year institution.
The purpose of the study was to demonstrate and test the milestone achievement analytic
framework the researchers had proposed and to demonstrate how the results of such a framework
could be used in identifying problems and developing policy and procedural interventions to
improve outcomes. To test the success indicators in the milestone achievement framework,
Moore et al. (2009) determined which students had met particular success indicators and which
students had achieved a degree completion at the two-year institution or a vertical transfer to a
four-year institution within the seven-year timeframe. Then, they conducted a logistic regression
analysis to test for significant relationships between the condition of having met a success
indicator and the condition of having achieved a degree completion or transfer. The researchers
included student demographic and enrollment status variables such as gender, race/ethnicity, age
at entry into postsecondary education, fee-waiver status (a proxy for low income), and full-time
or part-time status. For this study, a student’s age at entry fell into one of three categories:
traditional-age (age 17 to 20 at entry), older (age 25 or higher at entry), or not provided.
Early momentum matters. Moore at al. (2009) found that credit accumulation, first-year
GPA, and credit efficiency each had a significant impact on the likelihood of associate degree
completion or vertical transfer. See Appendix Tables A-1 through A-3 for summarized findings
related to early momentum.
Regarding first year credit accumulation, Moore et al. (2009) found that the likelihood of
a student of any age completing a degree or transfer increased in a generally linear manner with
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the number of credits earned in the first year, regardless of the specific number of credits and
regardless of whether or not credits were exclusively college-level (non-developmental) (p <
.05). Students who met the indicator of earning 20 credits or more in the first year were three
times more likely to transfer, or to complete degrees or transfer, than students who earned fewer
than 20 credits (p < .05). See Appendix Table A-1 for details.
Credit accumulation in Washington. In a second key study presenting the analytic
framework, Leinbach and Jenkins (2008) found that credit accumulation variables had a
significant impact on college-ready and transfer students’ likelihood of reaching combined
completion outcomes. To demonstrate and test their proposed milestone and momentum point
framework, Leinbach and Jenkins examined an administrative student unit record dataset that
included 87,820 first-time-in-college students who started in technical and community colleges
in Washington during 2001-02. These students in the sample were of any age and were not
limited to degree-seeking students as were subjects in Moore et al.’s (2009) study. The
researchers conducted a longitudinal analysis covering five years following college entry. They
divided the students into groups along two dimensions: the student’s starting point and expected
program objective. Starting-point groups were identified as English as a Second Language, Adult
Basic Skills (e.g., GED study), pre-college (e.g., needing remediation) or college-ready.
Program-objective groups were identified as vocational or transfer based on the student’s
declared academic program. Two groups were assigned degree outcome milestones involving
vertical transfer. The college-ready students were assigned a combined completion outcome that
included associate-level degree completion or vertical transfer. Students in the transfer objective
group were assigned a combined completion outcome that included associate-level degree
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completion, vertical transfer or transfer-readiness. In neither group was the vertical transfer
outcome investigated separately from degree completion.
Leinbach and Jenkins (2008) found that for college-ready students of any age and
students of any age who were enrolled in transfer-oriented programs, completing at least 30
credits by the end of the five-year study timeframe or by the end of the first year was correlated
with five-fold increases in likelihood of degree completion or transfer (all p < .05). See
Appendix Table A-1 for details.
Credit accumulation nationally. In a national transfer study, Monaghan and Attewell
(2014) found that credit accumulation helped transfer-oriented community college students
accomplish transfer overall, but the pace of credit accumulation at community colleges started to
lag behind the pace at four-year institutions after the first two years of college (see Appendix
Table A-1).
The purpose of Monaghan and Attewell’s (2014) study was to examine the effects of
community college attendance on a student’s pathway to a bachelor’s degree. Using nationally
representative data from the Beginning Postsecondary Students (BPS:04/09) longitudinal survey
and additional transcript data associated with the survey, they compared 2,010 degree-seeking
students with baccalaureate aspirations who started at two-year institutions and at non- or
minimally-selective four-year institutions in 2004-05. The researchers excluded from the sample
students without stated baccalaureate aspirations, students who started college part-time, older
students who were financial independent, and students entering at selective four-year institutions.
The researchers used propensity-score matching to reduce selection bias and to make the twoyear and four-year groups more comparable, and evaluated the differences in the effect sizes
between matched groups on key variables for significance.
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Monaghan and Attewell (2014) found that the likelihood of transfer within six years
increased markedly from 41% to 59% as transfer-oriented community students (primarily
traditional-age) had earned more overall credits at the two-year institution (see Table 12 for
details). Monaghan and Attewell (2014) also found that after the second year of college, the pace
of credit accumulation slowed for transfer-oriented community college entrants (primarily
traditional-age), relative to the pace of accumulation for a propensity-score matched set of fouryear entrants. Two-year students attempted fewer overall credits and converted fewer of those
attempted credits into earned credits.
In an earlier national study, Doyle (2011) also found that the probability of vertical
transfer increased as students at two-year institutions accumulated more credits. He examined a
sample of 930 students of any age, drawn from the BPS:96/01 longitudinal survey, who started
community college in 1996-97 with baccalaureate aspirations. The purpose of the study was to
test the effect of increased academic momentum in the form of completed credits on the outcome
variable of vertical transfer within six years of initial enrollment. Vertical transfer was defined
simply as any term of enrollment at a four-year institutions following the term of initial
enrollment at the first two-year institution. The researcher defined four earned credit bands: 12 or
fewer, 13-24, 25-30, and 31 or more. In order to isolate the effects of increased credit
accumulation and reduce the effect of selection bias between the credit bands arising from
variables not considered, Doyle (2011) applied propensity-score matching to balance the sample
across the bands. Then, he conducted a dose-response analysis to determine the effect of
increasing credits earned by estimating for students at each treatment level (credit band) what the
effect would have been had they been assigned to a different treatment level instead.
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After controlling for numerous variables and for selection bias, Doyle (2011) determined
that higher levels of completed credits predicted an increased probability of transfer, but also
found that at the lowest and highest credit levels, the new balanced estimates of the impact were
substantially lower than the standard estimates of impact would have been. In other words, Doyle
(2011) confirmed the significant positive impact of credit accumulation on vertical transfer but
found that, once selection bias was minimized, the impact was lower than previously estimated
(p < .001). See Appendix Table A-1 for details.
Credit efficiency. The efficiency with which students earn credits is rarely measured in
the transfer literature, even though on its face, credit efficiency (or its converse, credit waste) is
an important element in how students experience college and how they make enrollment
decisions. When students fail or drop courses, they have usually expended time, effort, and
money (in the form of tuition payment or financial aid) in the pursuit of those lost credits. Also,
students increasingly face institutional policies that shorten the window for tuition refunds, limit
the number of times they can retake a course, cap the number of credits for which they can get
financial aid, or increase tuition charges for excess credit attempts (Complete College America
[CCA], 2013). Inefficiency in converting attempted credits to earned credits imposes real costs
on students. See Appendix Table A-2 for summarized findings on credit efficiency.
Adelman (2006) evaluated credit waste with a measure he called a “WRPT ratio.” He
calculated the number of no-penalty withdrawals and no-credit retakes as a percentage of a
student’s overall course attempts. He found that traditional-age students (two-year entrants and
four-year entrants) who demonstrated excessive WRPT ratios had a lower likelihood of
baccalaureate degree completion (delta p = -0.48, p = .01), which he felt was probably because
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the wasted credits represented time spent that would not contribute to credit accumulation. See
Appendix Table A-2 for details.
Moore et al. (2009) defined a similar variable as a success indicator: a “Credit
Completion Ratio” (CCR) that represented credits earned divided by credits attempted in the first
year of college. This measured how efficiently students completed what they set out to do in
coursework. Moore et al. (2009) found that students of any age whose first-year CCR was higher
than 80% (meaning 80% or more of their attempted credits were passed rather than dropped or
failed) were twice as likely to transfer, or to complete a degree or transfer, as students who had
CCRs below 80% (p < .05). The significant relationships occurred overall and for all subgroups
of students identified by racial/ethnic categories, enrollment status and age (older/younger) (all p
< .05). See Appendix Table A-2 for details.
Hagedorn et al. (2008) calculated a “course success ratio” measure similar to Moore et
al.’s (2009) CCR measure. The course success ratio was described in the study as a measure of
successful course completion but not particularly as an efficiency measure. The researchers
examined a longitudinal student unit record dataset for 3,701 students of any age who were
enrolled at any of nine campuses in the Los Angeles Community College District in California in
the spring semester of 2001. The purpose of the study was to examine in an exploratory fashion
the variables affecting vertical transfer for urban community college students by Fall 2005.
Using stepwise discriminant analysis, the researchers examined the differences between students
who transferred and students who did not. Regarding the course success ratio, Hagedorn et al.
(2008) found that the value of the course success ratio, for all courses and for courses that were
part of the specified transfer-preparation curriculum, significantly distinguished transfers from
non-transfers (model p < .001). See Appendix Table A-2 for details.
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Striking a cautionary note, Monaghan and Attewell (2014) found, as noted previously,
that the ratio of earned to attempted credits for community college students fell in their third year
of study. The slow-down effect of the reduced efficiency in converting attempted credits to
earned credits was compounded by the fact that these students were attempting fewer credits than
their counterparts at non- or minimally-selective four-year institutions.
Grade performance. Adelman (2006) noted that grades reflect the quality of student
effort as it contributed to academic momentum. Adelman (2006) found that the quintile of a
traditional-age community college student’s grade point average (GPA) in the first year of
college (delta p = 0.23, p = .01) and the direction of the overall trend in cumulative GPAs from
the start to the end of a student’s academic career (delta p = 0.12, p = .02) were both significant
contributors to the likelihood of a student completing a bachelor’s degree. See Appendix Table
A-3 for details and summarized findings on grade performance.
Similarly, Moore et al. (2009) found that a student’s first-year GPA was positively
associated with the likelihood of a student of any age completing an associate-level degree or
vertical transfer (p < .05). Regarding vertical transfer outcomes, LaSota (2012) found in an
exploratory multi-level logistic regression analysis of first-time-in-college community college
students’ course-taking patterns, using longitudinal data from the BPS:04/09 survey, that
increases in the first-year GPA improved the likelihood of vertical transfer within six years (OR
= 1.70, p < .001). See Appendix Table A-3 for details.
Eddy et al. (2006) examined the records of 490 students drawn from the national
longitudinal High School and Beyond (HS&B )1980 Sophomore Cohort survey who entered a
public two-year college in 1982 or 1983 with baccalaureate aspirations and subsequently earned
at least 12 semester hours of college credit. The students were followed through 1992. The
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researchers found that first-year GPA was positively associated with the likelihood of traditionalage students achieving vertical transfer within ten years of entering a community college (OR =
1.22, p < .05). See Appendix Table A-3 for details.
Degree Pathways
Other academic momentum variables can indicate successful progress towards
completing degree requirements or completing pre-transfer credentials that can accelerate
baccalaureate completion. These include the completion of college-level Math or English courses
and the completion of a pre-transfer associate degree. See Appendix Tables A-4 and A-5 for
summarized findings on degree pathway variables.
Gateway Math and English courses. A key momentum point is the completion of at
least one college-level Math and English course within the first two years. This momentum point
is important for students who are underprepared for college and are enrolled in developmental
courses, but it is also important for students who arrive college-ready. Attempting and passing
these keystone courses are important steps towards the eventual earning of a degree, whether
associate-level or baccalaureate. Since these courses serve as building blocks for higher-level
skills, completing them early should provide a boost of momentum to college students. Students
who put off the potentially intimidating Math or writing courses until late in their career place
themselves at a distinct disadvantage both in terms of skills and in terms of their probability of
completing or transferring. See Appendix Table A-4 for findings related to gateway Math or
English courses.
As part of their focus on academic momentum variables that reflected the speed of
student progress, Moore et al. (2009) focused on the time-delimited success indicator of having
passed a college-level English or Math course during the first year or the first two years of
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enrollment. Completing a Math or English course in the first year increased the likelihood of
transfer and of the combined outcome of completing a degree or transferring (all p < .05). Moore
et al. (2009) found that degree-seeking students of any age who completed college-level Math
courses in the first two years were almost three times more likely to accomplish vertical transfer,
to accomplish the combined outcome than students who did not complete such courses (all p <
.05). Students who completed college-level English in two years were more than twice as likely
to accomplish vertical transfer or the combined degree completion or transfer outcome (all p <
.05). See Appendix Table A-4 for details.
Leinbach and Jenkins (2008) found among college-ready students of any age and students
of any age who were enrolled in transfer-oriented programs that completing gateway course in
English or Math (at any point) tripled the probability of a student completing a degree or
transferring (all p < .05). See Appendix Table A-4 for details.
LaSota (2012) found a similarly strong effect on the likelihood of vertical transfer.
Students who completed at least one college-level Math course were more than twice as likely to
transfer as those who had not (p < .001). Students who completed at least one college-level
English course saw a similar doubling of the probability of transferring (p < .001). See
Appendix Table A-4 for details.
Hagedorn et al. (2008) found that transfer readiness, meaning students having attempted
and passed courses that were required for transfer, was the strongest differentiating factor
distinguishing students who had transferred from those who had not (model p < .001). A higher
ratio of college-level credits passed relative to developmental-level credits (meaning that most of
the courses taken were college-level) in both Math and English was another factor that
distinguished transfer from non-transfers (model p < .001). See Appendix Table A-4 for details.
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Pre-transfer associate degrees. Crook et al. (2012) found in a system-wide study of
4,549 students of any age who had completed vertical transfer within the City University of New
York (CUNY) system that transfer students who had completed transfer-oriented A.A. or A.S.
degrees prior to transfer were 6.9% more likely to complete bachelor’s degrees in four years after
transfer, but no effect was found for students who earned pre-transfer A.A.S. degrees or for
students who earned an unspecified type of associate-level degree (p < .01). See Appendix Table
A-5 for details and summarized findings related to pre-transfer degrees.
Crosta and Kopko (2014), in a statewide study of 40,000 Virginia community college
entrants of any age focused specifically on the topic of pre-transfer associate degrees, found that
among students who had already transferred to four-year institutions with sufficient community
college credits to have potentially completed an associate-level degree (50 to 70 credits), those
who had completed any type of associate degree prior to transfer were significantly more likely
to earn a bachelor’s degree in four, five and six years after transfer than were their counterparts
without an associate degree (all p < .01). However, when the associate degrees were
disaggregated by type, the positive effect on baccalaureate completion held only for transferoriented associate-level degrees such as associate of arts (A.A.) or associate of science (A.S.)
degrees (all p < .01). Students who completed occupationally-oriented degrees such as associate
of applied science (A.A.S.) degrees before transferring did not show any significant effect on
their chances of completing bachelor’s degrees (Crosta & Kopko, 2014). See Appendix Table A5 for details.
Moore et al. (2009) noted that among students of any age who successfully completed
vertical transfer, only a small proportion (between 16% and 25%, depending on the subgroup)
completed an A.A. or A.S. degree as well. However, no additional data about associate degrees
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was provided making it impossible to evaluate the effect of completing pre-transfer associate
degrees for the entire student cohort.
A few other studies examined specifically the association between pre-transfer associate
degree completion vertical transfer (rather than baccalaureate completion). Eddy et al. (2006)
found that earning a degree from the initial two-year institution contributed significantly to the
likelihood of vertical transfer for traditional-age community college students (OR = 1.84, p <
.05). Surette (2001) also found that traditional-age community college students who earned an
associate degree had an increased likelihood of vertical transfer (b = 27.62, t = 8.09). See
Appendix Table A-5 for details.
Student Uses of Time
As a report about low levels of college completion produced by the educational reform
organization Complete College America memorably stated, “Time is the enemy” (CCA, 2010).
Echoing this claim, Hagedorn et al. (2008) found that the total number of terms a student
remained enrolled was negatively associated with the likelihood of vertical transfer.
Adelman (2006) identified “student uses of time” as being increasingly more important
than “student uses of place” (p. xx). Following on the idea of academic momentum as a
representation of students’ investment of time and effort that could be measured through
enrollment patterns, Adelman noted that student enrollment patterns could be positive
accelerators or negative forces that break accumulated momentum. Enrollment patterns are
driven by academic requirements, but also by considerations of logistics, time management,
direct and indirect opportunity costs, and competing demands.
In the present study, the area of “uses of time” encompasses three academic momentum
variables related to enrollment decisions: enrollment intensity, enrollment continuity, and
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summer enrollment (enrollment commitment). Appendix Tables A-6 through A-9 present
summarized findings for variables related to student uses of time.
Enrollment intensity. Research has shown that full-time enrollment status (usually
defined as 12 or more credits, following the standards for federal financial aid) for community
college students is positively associated with vertical transfer and degree completion. Enrollment
status can be reported as a single measure taken at the beginning of a student’s career (such as
“full-time at start”), a single measure taken across the entire cumulative career (such as
“exclusively full-time”), or as a calculated measure that is affected by the enrollment choices of
each active semester (such as “primarily full-time”). From the academic momentum perspective,
each type of measure indicates a different aspect of a student’s investment in education and how
that investment adjusts in relation to external pressures.
Full-time at start. Studies show that starting community college full-time is positively
associated with the likelihood of degree completion or transfer, and that starting part-time is
negatively associated with the same outcome. Students who start college full-time demonstrate a
certain level of individual commitment at the outset and the ambition to attempt a full course
load, and perhaps an interest in qualifying for financial aid. However, many students will not
maintain this level of enrollment intensity (Crosta, 2014). Appendix Table A-6 provides
summarized findings related to full-time enrollment at college entry.
Attewell et al. (2012) found that traditional-age students in a national cohort who started
college as part-time students (attempting fewer than 12 credits) at two-year or four-year
institutions had a 9.8% lower probability of completing a degree in 8.5 years than did students
who started at full-time status (p < .001). Further, the researchers found that community college
students who started with low credit loads (1-9 credits) had a significantly lower growth curve of
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credit accumulation (used as a proxy for academic momentum) throughout their college careers
than students who started in full-time status or in part-time status but with a higher part-time load
(9-11 credits). See Appendix Table A-6. By contrast, attempting higher course loads (more than
15 credits) in the first term had no significant impact on students’ likelihood of degree
completion.
In a statewide study of four cohorts of Tennessee community college entrants, Doyle
(2009) found that students of any age who enrolled at least half-time (six or more credits in the
first term) had an 8% higher probability of transferring within six years than did their peers who
attempted fewer first-term credits (p < .05). Students who started with 9 or more attempted
credits had about a 10% higher probability of transferring than did those who start with less than
9, and students who started with 12 or more showed the largest gain to an 11% higher probability
(with a 95% confidence interval from 9-14%) of transferring than their part-time peers (p < .05).
See Appendix Table A-6 for details. In other words, starting full-time was helpful for eventual
vertical transfer, but any increase in first term part-time credit loads also had a positive impact on
the likelihood of transfer.
Wang (2012) conducted a study of traditional-age first-time-in-college students drawn
from the National Educational Longitudinal Study of 1988 (NELS:88/2000) and its companion
study, the Postsecondary Education Transcript Study (PETS). She examined the academic
momentum variables of full-time enrollment, continuous enrollment and a first-year credit
completion ratio, as well as pre-college variables and motivational beliefs. Wang (2012) found
that traditional-age students who enrolled in community college full-time were 36% more likely
than students who enrolled part-time to achieve vertical transfer within eight years (p < .01). See
Appendix Table A-6 for details.
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Moore et al. (2009) found that students of any age who attended college full-time in their
first term were almost twice as likely to complete a degree or transfer compared to students who
started college as part-time students (p < .05). Similarly, Eddy et al. (2006) found that starting
community college in full-time status increased the chances of transfer by 2.5 times and was the
second most influential variable influencing the likelihood of vertical transfer (OR = 2.52, p <
.01). Porchea et al. (2010) found that full-time initial enrollment increased the probability of
community college students transferring with a pre-transfer associate (b = 0.6, p < .01). See
Appendix Table A-6 for details.
Exclusively full-time throughout. Studies show that students who enroll exclusively fulltime (excluding summer terms) throughout their careers are more likely to achieve vertical
transfer. This measure indicates that a student was able to maintain a time and resource
commitment to postsecondary education in a consistent manner without reducing enrollment
intensity even temporarily. This is a fairly stringent criterion for adult students to fulfill.
Appendix Table A-7 provides summarized findings related to exclusively and primarily full-time
enrollment.
In their key transfer study of cohorts from two national studies (NELS:88/2000 and
BPS:90/94), Dougherty and Kienzl (2006) found that attending college exclusively full-time
increased the likelihood of vertical transfer for community college students, whether traditionalage or any age (both p < .05). See Appendix Table A-7 for details.
Examining traditional-age community college entrants with baccalaureate aspirations
drawn from the BPS:04/09 dataset, Crisp and Nunez (2014) found that attending college
exclusively full-time had a significant negative effect on White students’ likelihood of transfer
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(OR = 0.71, p < .05), but had no significant effect on underrepresented minority (URM) students
(defined as Black/African-American and Hispanic/Latino). See Appendix Table A-7 for details.
Primarily full-time. Enrollment status can change over multiple terms. Crosta (2014)
noted in an empirical analysis of more than 14,000 community college students over six years
that students frequently switched between full- and part-time statuses, with only 39% overall
remaining enrolled exclusively full-time or part-time. This variability in enrollment statuses is
not limited to community college students. Shapiro et al. (2015) reported that nationally, among
all college students who started at any postsecondary institution in fall 2008, only 40% attended
exclusively full-time thereafter, and only 7% attended exclusively part-time. The remaining 54%
had a mixed enrollment status over their academic careers. Adult students, age 25 or older at
entry, included in this national cohort were more likely to attend exclusively part-time (23%) and
less likely to attend exclusively full-time (27%), but the mixed enrollment category remained
robust, comprising 50% of all adult students (Shapiro et al., 2015).
LaSota (2012) found that students who attended primarily full-time had a fourfold
increase in the likelihood of achieving vertical transfer (OR = 4.4, p < .001). Similarly, Hagedorn
et al. (2008) found that higher levels of overall enrollment intensity (measured as the average
number of courses taken per term) helped to significantly distinguish students who achieved
vertical transfer from students who did not (model p < .001). See Appendix Table A-7 for
details.
Enrollment continuity. Research shows that overall, community college students who
remain enrolled fairly continuously rather than taking breaks in enrollment have an increased
likelihood of degree completion and transfer. This seems like common sense: if enrollment feeds
momentum, then taking a break may well reduce momentum (or at least reduce acceleration).
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However, this academic momentum variable had a smaller negative impact for adult students.
Appendix Table A-8 provides summarized findings related to enrollment continuity.
Continuity and students of any age. In a study of what he termed the “chaotic enrollment
pathways” of 14,429 degree- or transfer-seeking community college entrants of any age, Crosta
(2014) found that clusters of students whose enrollment behavior indicated both high intensity
and high continuity had a higher likelihood of achieving vertical transfer (from 29% to 33%)
than students in other clusters that showed lower intensity or lower continuity (from 14% to
16%). See Appendix Table A-8.
Hagedorn et al. (2008) constructed a “continuity index” based on the number of nonenrolled regular semesters and found that the level of continuous enrollment was a significant
predictor that distinguished students of any age who transferred from students who did not (p <
.001). See Appendix Table A-8 for details.
Continuity and traditional-age students. Wang (2012) found that traditional-age students
who were enrolled continuously (without interruption for the main terms) at community colleges
were 31% more likely to achieve vertical transfer than those who experienced discontinuous
enrollment (p < .01). Roksa (2006) found that traditional-age students who remained
continuously enrolled were 2.3 times more likely to transfer than those who had not (p < .01).
See Appendix Table A-8 for details.
Continuity and adult students. Moore et al. (2009) found that students of any age who
remained continuously enrolled (with no recorded stop-out terms) overall had a slightly higher
likelihood of vertical transfer or completion than students who were not continuously enrolled (p
< .05). However, Moore et al. (2009) found after disaggregating by age that the relationship
between enrollment continuity and successful outcomes did not remain significant for older
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students (age 25 or higher at entry), while it did remain significant for traditional-age students
(age 17 to 20 at entry) (p < .05), indicating that continuity was more important for traditional-age
students. See Appendix Table A-8 for details.
Summer credits (enrollment commitment). A student “use of time” that is
insufficiently explored in the transfer literature on community college students is the earning of
credits in summer terms, outside of the usual main terms of an academic year. Adelman (2006)
argued that earning college credits in the summer term was an indicator of a student’s choice to
invest time and effort beyond the conventional school year. Most of the few researchers who
have included students’ “uses of summer,” to paraphrase Adelman (2006), in their investigations
of academic momentum have found this indicator is positively related to degree completion and
transfer. One challenge in defining the variable is to avoid collinearity with other measures of
credit accumulation, which is why summer credits are usually evaluated in the literature as a
categorical or binary variable and not with numerical credit levels. See Appendix Table A-9 for
summarized findings related to summer credits.
Moore et al. (2009) found that students of any age who earned any number of credits
during summer terms were three times as likely to complete a degree or transfer as those who
had not earned any summer credits (p < .05). Adelman (2006) found that for traditional-age
students in two- and four-year institutions with baccalaureate aspirations, reaching the
momentum point of earning four or more credits in summer terms was positively associated with
the likelihood of associate or baccalaureate degree completion (delta p = 0.12, p = .01). See
Appendix Table A-9 for details.
Attewell et al. (2012) examined summer credits attempted by traditional-age students at
two- and four-year institutions between the first and second year of college, limiting the sub-
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sample to students who had persisted to the second year to avoid survivor bias. The researchers
found that just attempting any number of summer credits was positively associated with the
likelihood of degree completion. The likelihood was three times greater for community college
students than for four-year students (p < .001). See Appendix Table A-9 for details.
Student Profile Characteristics
Academic momentum variables are important to a student’s chances of success.
However, a student’s demographic profile and personal circumstances upon enrolling at a
community college will also have an impact on her chances of accomplishing vertical transfer or
completing a degree. Students may respond differently to some academic momentum variables.
See Appendix Tables A-10 through A-16 for summarized findings related to student profile
characteristics.
Age. Researchers have shown that “younger and older students do in fact respond
differently to reaching credit milestones, taking developmental courses, and passing college-level
‘gatekeeper’ courses” (Calcagno et al. (2007b). Appendix Table A-10 provides summarized
findings related to age at college entry.
Outcomes differ for traditional-age and adult students. Moore et al. (2009) found that
older students (age 25 or higher at entry) were significantly less likely to complete associatelevel degrees or vertical transfer (p < .05). This negative correlation held for older students of all
reported racial/ethnic subgroups (White, Asian, Black/African American and Hispanic) (p < .05).
(Moore et al., 2009). See Appendix Table A-10 for details.
Porchea et al. (2010) found that as age at entry increased, students were more likely to
complete a credential and not transfer, rather to dropping out (b = 0.14, p < .05), and were less to
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transfer without a credential, rather than dropping out (b = -0.30, p < .01). See Appendix Table
A-10.
Adult students respond differently to academic momentum variables. Among students
who had already transferred, Moore et al. (2009) found that adult post-transfer students were less
likely than traditional-age students to have earned 20 credits in the first year, completed a college
Math course in the first two years, completed a transfer curriculum before transferring, or
maintained continuous enrollment. However, post-transfer adults more efficiently converted
attempted credits into completed credits. The proportion of adult transfer students with a credit
completion ratio of 80% or higher was more than 10 percentage points higher than the
comparable proportion of traditional-age transfer students. Adult students also appear better able
to manage the disruption of enrollment stop-out periods. As noted previously, Moore et al.
(2009) found that enrollment continuity did not significantly affect the outcomes for adult
students, while it did for traditional-age students (p < .05). See Table 21 for details.
In two often-cited transfer studies comparing adult (age 25-64) and traditional-age (age
17-20) community college entrants, Calcagno et al. (2007a, 2007b) used an event history method
to determine that adults are affected differently by credit accumulation and developmental
enrollment. In the study that focused on the outcome of associate-degree completion, Calcagno
et al. (2007b) found that adult students were slightly less likely to graduate than traditional-age
students until control for Math ability (placement test scores) was added to the model.
Subsequently, adult students were 1.31 times more likely than traditional-age students to
graduate in any given term, all else being equal between the groups (p < .01). See Appendix
Table A-10 for details.
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Calcagno et al. (2007b) found that adult and traditional-age students also responded
significantly differently (all interactions p < .05) to achieving credit milestones such as earning
20 or more credits (whether all credits or only college-level credits) in the first year, or
completing 50% or more of a program. All students who reached these milestones were more
likely to graduate than those who had not reached them, but the 20-credit milestone was less
beneficial for adult students than traditional-age students (all p < .05). Similarly, adult students
saw less improvement in their chances to graduate by having completed at least 50% of program
credits at the community college, although the effect for both traditional-age and adult students
was positive (all p < .05). In the second study, which included an examination of vertical transfer
as well as degree completion, Calcagno et al. (2007a) found that adult students were half as
likely as traditional-age students to transfer in a term (p < .01). See Appendix Table A-10 for
details.
Regarding the academic momentum factor of credit accumulation for adult students,
Jepsen and Montgomery (2012) found in a very focused study of adult workers (age 25 and
higher) in the Baltimore area who were invited to enroll in college that student age was
negatively related to the total of credits earned in three Fall terms. Jepsen and Montgomery
(2012) also found that the likelihood of workers choosing to enroll in college decreased with
increased worker age. See Appendix Table A-10 for details.
Adults and non-completion risk factors. As noted previously, adults are more likely to
experience risk factors for degree non-completion (see Table 7), including external forces that
pull them away from college (Bean and Metzner, 1985). Two kinds of risk factors in particular
have been shown in research to affect the likelihood of transfer and degree completion for adult
students: family status (marital and parenting status) and employment.
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Risk factors can be mediating variables in the relationship between student age and
transfer outcomes. Dougherty and Kienzl (2006) found in their early models (Models 1-3) which
included only demographics, high school preparation and aspirations, that among community
college entrants of any age, students over age 19 were less likely to transfer (p < .05). The
negative effect intensified with increased student age. However, the researchers noted that a later
model which added variables for family status and employment risk factors (Model 4) showed
that risk factors mediated and rendered non-significant the negative effects for students age 21
and older. Only students age 19-20 still had a reduced likelihood of transfer (p < .05). The final
model (Model 5) which added full-time enrollment and academic program variables, showed no
age group with a significant negative effect. See Appendix Table A-11 for details.
The present study did not analyze the contribution of these risk variables to the likelihood
of transfer, as the administrative dataset of institutional student records used for the present study
did not contain data on these risk factors. However, the transfer literature includes some helpful
insights into the effects of these common risk factors that will be briefly reviewed here. See
Appendix Tables A-11 and A-12 for summarized findings related to risk factors.
Family status. As noted earlier, Dougherty and Kienzl (2001) found that the effects of
age were substantially mediated by the addition of external pull variables, especially being
married or having a child. Also, for traditional-age students, not having a child improved the
likelihood of achieving vertical transfer (dy/dx = 0.19, p < .01). See Appendix Table A-11 for
details.
Jepsen and Montgomery (2014) found that among adult students, students who had
children earned fewer credits over three terms, while married adults earned more credits. Wang
(2012) found that traditional-age community college students who were married were 20% less
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likely to transfer than unmarried students (p < .05), and students who were parents were 33% less
likely to transfer than students without children (p < .01). Roksa (2006) found that traditional-age
community college students with children had 68% lower odds of transferring to a four-year
institution (OR = 0.32, p < .01). See Appendix Table A-11 for details.
Employment. The effects of hours spent working away from campus can have an impact
on academic momentum and on transfer outcomes. For traditional-age students, some work can
be beneficial. Crisp and Nunez (2014) found that traditional-age community college students
who worked fewer than 20 weekly hours were more likely to transfer than students who worked
no hours. This held true for both White students (OR = 1.96, p < .01) and underrepresented
minority (URM) students (OR = 2.20, p < .01). Dougherty and Kienzl (2006) found that
traditional-age community college students working 1-20 hours or 21-39 hours per week during
the first year had an increased likelihood of achieving vertical transfer (dy/dx = 0.19, p < .01, and
dy/dx = 0.11, p < .05, respectively), compared to those working more than 40 hours. Not working
did not affect transfer likelihood. See Appendix Table A-12 for details.
Although working some hours rather than none appears to be positively related to the
long-term goal of transfer outcomes, hours spent working away from campus appear to be
negatively related to the short-term goal of credit accumulation, as increased hours reduced the
number of credits earned. Triventi (2014) found among students of any age in Italian four-year
institutions that students with high-intensity work (more than 20 hours per week) earned 78%
fewer credits than non-working students in their first year (p < .01). See Appendix Table A-12
for details.
Darolia (2014) examined the effects of hours of work on a nationally representative
sample of 4,082 traditional-age students attending two- and four-year institutions who reported
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working up to 40 hours per week. Darolia found that varying hours of work for full-time or parttime students did not affect student performance in terms of grades. He found that increased
work intensity for full-time students resulted in lower levels of completed credits in each term,
overall and particularly at four-year institutions (both p < .01). However, he did not find any
negative effect for part-time students from increased work hours on credits or grades. See
Appendix Table A-12 for details.
Other profile attributes. Some student profile attributes, such as gender, racial/ethnic
background, income level and college preparedness, are significantly associated with the
likelihood of vertical transfer and degree completion, even after other factors are controlled.
Appendix Table A-13 through A-16 provide summarized findings related to student profile
attributes.
Gender. Research shows that female students usually are more likely to transfer and
complete degrees than male students, holding other variables equal. Moore et al. (2009) found
that being female was positively related to the likelihood of degree completion or transfer for all
students and across all subgroups based on ethnicity or enrollment status (all p < .05). Leinbach
and Jenkins (2008) also found that being female was positively related to the likelihood of
degree completion, transfer or transfer-readiness for students in the college level group and the
transfer group (both p < .05). Similarly, Dougherty and Kienzl (2006) found in their BPS:90/94
dataset of students of any age that being female increased the likelihood of transfer (dy/dx = 0.07,
p < .05).
By contrast, a few researchers have found the opposite. Eddy et al. (2006) found that
among traditional-age students, men were more likely to transfer (OR = 1.56, p < .01). In an
older study of traditional-age students who started college from 1979 through 1990, Surette
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(2001) found that, holding other variables constant, male students were more likely than female
students to achieve vertical transfer (b = 27.62, t= 8.09). See Appendix Table A-13 for details.
Racial/ethnic backgrounds. Moore et al. (2009) found for students of any age that
having a Hispanic/Latino background was negatively associated with the combined outcome of
associate degree completion and transfer, across both categories of enrollment intensity (fulltime and part-time) (all p < .05). Moore et al. (2009) also found that full-time traditional-age
students with an Asian background were less likely to achieve the combined associate degree
completion or transfer outcome. The researchers noted that this result may have arisen from the
rate of transfer without a degree among Asian students, which was the highest among all the
racial/ethnic groups (p < .05). See Appendix Table A-14 for details.
For students with a Black/African-American background, descriptive results in Moore et
al.’s (2009) study shows that those students overall transferred at lower rates than did students in
other groups: 17% of Black/African-American students transferred, as compared to 30% of
Asian students and 27% of White students. Moore et al. (2009) also noted that, among students
who had completed vertical transfer, Black/African-American students were less likely to have
completed a transfer curriculum and showed lower rates than the overall average of having met
certain success indicators such as completing college-level Math or English within the first two
years, earning 20 credits in the first year, and maintaining a credit completion ratio of 80% or
higher. Black/African-American students also showed a lower rate of in-time registration for
courses, a success indicator included in Moore et al.’s (2009) milestone framework. See
Appendix Table A-14.
Leinbach and Jenkins (2008) found that Black/African-American students in the transfer
group and Native American/American Indian students in the college-ready group were less likely
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to complete associate degrees, transfer or transfer-readiness (all p < .05). By contrast, Asian
students in both groups were more likely to reach these completion outcomes (p < .05). See
Appendix Table A-14 for details.
In a national sample of traditional-age students, Wang (2012) found that Black/AfricanAmerican students were 23% less likely to transfer compared to White students (p < .01).
Dougherty and Kienzl (2006) had contradictory findings regarding Black/African American
community college students in two nationally representative datasets. In the NELS:88/2000
dataset of traditional-age students, Black/African-American (b = 0.68, p < .05) and Hispanic (b =
0.75, p < .05) students were more likely to achieve vertical transfer compared to White students,
while in the BPS:90/94 dataset of students of any age, Black/African-American students were
less likely to transfer, once degree aspirations were accounted for in the analysis (b = -2.43, p <
.01). See Appendix Table A-14 for details.
Finally, as noted previously, Crisp and Nunez (2014) compared the predictors of transfer
for White and Underrepresented Minority (URM) students (defined for this study as
Black/African-American and Hispanic/Latino students). The researchers found that certain
variables such as first-year GPA and working 1 to 19 weekly hours (compared to working 20 or
more hours) were positively associated with transfer for both groups (all p < .01), while
enrollment intensity was positively associated with transfer only for White students (Crisp &
Nunez, 2014). See Appendix Table A-14 for details.
Socioeconomic status. Studies have shown that a student’s socioeconomic background,
whether based on family or individual income, is related to the likelihood of achieving vertical
transfer. Wang (2012) found that among traditional-age community college students aspiring to
earn a bachelor’s degree, each higher quintile of family socioeconomic status (SES) increased
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the likelihood of transfer by 7% (p < .01). Porchea et al. (2010) found that parents’ income was
positively associated with the likelihood of transfer, with or without associate degree completion
(both p < .05). Dougherty and Kienzl (2006) found in the NELS:88/2000 traditional-age dataset
that a student’s family SES was strongly related to the likelihood of vertical transfer (dy/dx =
0.53, p < .01). Roksa (2006) and Eddy et al. (2006) also found that among traditional-age
community college students, family SES was positively associated with the likelihood of transfer
(OR = 2.06, p < .01 and OR = 1.61, p < .05, respectively). See Appendix Table A-15 for details.
Leinbach and Jenkins (2008) provide a slightly more nuanced version of this consensus.
Among the students of any age at Washington state community and technical colleges, only the
highest and second highest (“higher”) quintiles of SES were significantly and positively related
to associate degree completion, transfer or transfer-readiness for students in the college-ready
and transfer groups (all p < .05). See Appendix Table A-15 for details.
College readiness and developmental coursework. Some research shows that enrollment
in developmental courses can reduce the chances of achieving vertical transfer, at least within a
study timeframe. Among traditional-age community college entrants with baccalaureate
aspirations, Crisp and Delgado (2014) found that enrolling in a developmental Math course
reduced the odds of a student transferring within six years by 21% (OR = 0.79, p < .05), while
enrolling in an English developmental course had an even more negative effect, reducing the
odds of transfer by 39% (OR = 0.61, p < .01). See Appendix Table A-16 for details.
Calcagno et al. (2007b) found that enrolling in any developmental course (Math or
English), a developmental Math course, or a developmental English course were each associated
with a decreased likelihood of graduating in a term for traditional-age and adult students (all p <
.05). However, the researchers also found significant differences between the negative effects for
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traditional-age and adult students in two of the three categories. Adults showed a smaller
reduction in odds than the traditional-age students. Adults were significantly less negatively
impacted by any developmental enrollment or developmental Math enrollment (p < .05). There
was no significant difference between age groups in the significant negative impact of enrolling
in a developmental English (reading or writing) course. See Appendix Table A-16 for details.
The researchers found that in fact the negative impact of any developmental courses was
driven primarily by the factor of having enrolled in developmental Math courses, which were
much more of a negative influence for the younger students than for the older students. By
contrast, remediation in reading and writing operated similarly for both groups. Calcagno et al.
(2007b) speculated that on average, older students in developmental Math courses were probably
placed there because they needed to refresh skills they mastered in the past but have forgotten.
Thus, older students should complete developmental coursework more easily than younger
students who may be facing math concepts they had not yet mastered during high school.
Summary
This chapter introduced the population under study, presented the history and limited
effectiveness of the vertical transfer pathway, discussed the theoretical framework guiding the
study and reviewed the empirical transfer literature related to academic momentum variables.
The next chapter presents the research questions that drive the present study, as well as details of
the research design and methods of data collection and analysis that were utilized.
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Chapter 3 – Research Method
Purpose of the Study
The purpose of the present study is to examine the relative importance of academic
momentum variables (e.g., credit accumulation, grade performance, attempted-to-earned credit
efficiency, gateway course completion, pre-transfer associate degree completion, enrollment
intensity, enrollment continuity, summer enrollment), controlling for individual characteristics
(e.g., age, gender, race/ethnicity, income, college preparedness), in explaining the likelihood of
adult community college students achieving vertical transfer and baccalaureate completion.
Research Design
This quantitative longitudinal study examined the relationship between academic
momentum and the likelihood of adult community college students, age 25 to 64, achieving
vertical transfer to a four-year institution and subsequent baccalaureate completion. A sequential
logistic regression analysis was conducted to control for student demographic and profile
characteristics that have been shown to affect transfer, and to determine the relative contributions
of selected academic momentum variables to the likelihood of successful vertical transfer within
six years. A second sequential regression analysis was conducted to determine the relative
contributions of the same demographic, profile and academic momentum variables to the
likelihood of successful completion of a bachelor’s degree at any four-year institution during the
same timeframe. Vertical transfer is a necessary pre-condition for baccalaureate completion, and
was included and tested as a potentially mediating variable in the second analysis.
Study Timeframe. Six years is a short time in which to expect community college
students, who frequently attend part-time, to transfer and also complete a bachelor’s degree
(Horn & Skomsvold, 2011; Shapiro et al., 2014). However, six years represents 150% of the
normal time to complete a bachelor’s degree. As such, it is a standard transfer and degree
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completion timeframe used in accountability reporting such as the IPEDS Graduation Rate
Survey (NCES, IPEDS Glossary, n.d.) and accountability initiatives (Voluntary Framework of
Accountability [VFA], 2015), and is commonly used in the literature. Using a six-year timeframe
will enhance the comparability of the results of the present study to other research (Jenkins &
Fink, 2016).
Population/Sample
The population for the present study was comprised of adult students, age 25 through 64,
who entered a single community college for the first time in the Fall 2008 term as first-time-incollege (FTIC) or returning-to-college students. Adult students were limited to the age range
between 25 and 64 because many college students of retirement age (age 65 and older) are
attending for personal enrichment with very different goals for college attendance than younger
adult students. The study population is not limited to those who have declared a transfer-oriented
degree program or have stated transfer goals, because student degree aspirations can change after
a student starts college (Horn, 2009; Provasnik & Planty, 2008). The starting term of Fall 2008
was chosen to allow the students to have had six years in which to achieve transfer or degree
completion goals.
The sample for the present study was drawn from this population at a specific community
college, following the cohort selection guidelines specified by the Voluntary Framework of
Accountability (VFA), an national community college accountability reporting initiative
spearheaded by the American Association of Community Colleges (AACC). Students who were
taking fewer than two credits, enrolled exclusively in English as a Second Language (ESL)
courses, or concurrently enrolled in high school (i.e., dual enrollment/early college students)
were excluded from the sample (VFA, 2015). Adult students were age 25 to 64 when they
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entered the college in Fall 2008. The initial sample from the community college included about
3,000 students.
The original community college. The institution that served as the point of origin for the
students examined in this study was a large urban multi-campus predominantly associategranting community college in the southwestern United States. The college had 41,766 enrolled
students in Fall 2008, 54.7% of whom were age 25 and older. Nearly three-quarters (73.9%) of
the student body were enrolled part-time taking fewer than 12 credits (College of Southern
Nevada [CSN], October 15, 2008).
This community college was part of a state public postsecondary system that included at
the time a research institute, two universities, one four-year college, and three other community
colleges, all governed by one elected Board of Regents. The state system mandated common
course numbering across all institutions, and maintained policies that guaranteed the articulation
of certain degrees, namely associate of arts (A.A.) and associate of science (A.S.), earned within
the system. The articulation policies allowed students with these degrees to transfer to four-year
institutions within the state system at the junior level while also having satisfied the general
education requirements (Nevada System of Higher Education [NSHE], retrieved February 14,
2017).
The local and regional vertical transfer destinations for students at the original
community college were limited. Locally, the state college and one state university were located
within 20 miles of at least one of community college’s three main campuses, and served as the
primary transfer destinations for students at the original community college. The second in-state
university was located over 400 miles away. Regionally, neighboring states had four-year public
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institutions that were located more than 100 miles away. Finally, students could transfer to
private for-profit universities at a few local sites or online.
Data Sources
This study utilized secondary data from two sources: an institutional dataset of student
unit records from the original community college, and a national dataset of postsecondary
students’ enrollment and degree completion. The two datasets were linked via matched
identifiers for each student. The result was a longitudinal dataset that included detailed student
records from the original community college and an enrollment history across all institutions.
Students with missing data in any of the independent variables were excluded from the sample.
The administrative dataset from the original community college was comprised of student
unit records. These records included individual demographic characteristics, such as gender,
ethnicity, and birthdate. The dataset also included data about the courses attempted by each
student, including the course subject, catalog number and description, the start and end dates of
the term in which it was offered, and the number of credits. These details were available for all
courses attempted at the original community college. Credits for completed courses transferred
in from other institutions for credit were reported by the equivalent course subject and number,
and the term in which the transfer course was originally completed. For all types of courses, the
dataset also included students’ final grades in the form of plus/minus letter grades. Finally, the
administrative dataset included details of all certificates and degrees awarded by the original
institution, such as degree type, program name and description, and conferral date.
The second dataset was drawn from the National Student Clearinghouse’s (NSC)
StudentTracker data system. The StudentTracker data system draws on student-level enrollment
and degree completion data reported on an ongoing basis by more than 3,600 colleges and
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universities that enroll more than 98% of all students in public and private U.S. institutions
(NSC, 2015).
Enrollment data were reported for each student by institution and term. For each enrolled
term at each institution, the dataset included institutional characteristics, such as the institution’s
name, location (by state), control (public/private) and level (four-year/two-year/less than twoyear). Enrollment details included the student’s attempted credit load (full-time, two-thirds-time,
half-time, less than half-time, or withdrawn from all credits) and the term’s starting and ending
dates. Degree completion data were reported in a similar manner, and included the same
institutional characteristics, as well as the degree conferral date and in some cases the type of
degree and program of study.
Limitations of Using the StudentTracker Dataset
There are two notable limitations to StudentTracker data in regards to this project. The
first limitation is missing data due to a failure to match student records longitudinally across the
two data sources. A failed match to the StudentTracker dataset can happen for one of two
reasons. One reason is that student records in the administrative dataset are linked to the
StudentTracker dataset by matching on the combination of a student’s full name and birthdate.
Thus, any variations in the student’s name (including a misspelling or a name change) or in the
stored birthdates on either side of the linkage can result in a false negative (a non-match).
Another reason for a non-match is the fact that students can request to have their personal
records blocked from individual reporting in StudentTracker to protect their privacy. Any
blocked students will show up in the extracted results as a non-match with the same code as an
actual failure to match. There is no way to distinguish between the two random and non-random
causes of non-match.
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Because the outcomes of interest occur during enrollment at institutions other than the
original community college, the final analytic sample will be limited to students who have
matched records in both datasets. This restriction brought the analytic sample size down to about
1,700 students.
A second limitation in StudentTracker data arises in the system’s use of institutional
levels (e.g., four-year institutions, two-year institutions or less-than-two-year institutions). In the
StudentTracker system, institutional levels are assigned using an institution’s IPEDS
classification. Under the IPEDS classification, a two-year institution that offers even one
bachelors-level degree program is considered to be a four-year institution, even though these
institutions remain primarily two-year institutions (community colleges) in their nature, origins,
operation, and mission. In fact, the original community college for this study is one of these twoyear institutions that has a few baccalaureate programs and is thus identified as a four-year
institution within StudentTracker data. The number of institutions that fit this description has
increased in recent years.
By contrast, the Carnegie Classification of Institutions of Higher Education in 2010
identified 149 institutions in this category as “Baccalaureate/Associate's Colleges: Associate's
Dominant” institutions (Carnegie Classification of Institutions of Higher Education, n.d.). This
is a more accurate classification. However, since the StudentTracker data system uses the IPEDS
classification, these institutions are reported as four-year institutions in the StudentTracker data
system. This situation could increase the apparent number of vertical transfers and baccalaureate
completions, since what is probably a lateral transfer between community colleges would appear
to be a vertical transfer to a four-year institution.
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To address this data limitation within the present study, any institutions in the
StudentTracker results that are classified as “Baccalaureate/Associate's Colleges: Associate's
Dominant” under the 2010 Carnegie classification were recoded as two-year institutions.
Additionally, 52 institutions that were added to the Carnegie classification after 2010 as fouryear institutions but which have conferred only associate degrees (no baccalaureate degrees) in
the previous three years were recoded as two-year institutions for the analysis. This reduced the
upward bias in the outcome that might otherwise occur from treating those institutions as fouryear institutions in the vertical transfer and baccalaureate degree completion analyses.
Data Collection
A data steward at the community college extracted individual records for the starting
cohort of adult community college students from the two datasets. As noted above, students in
the administrative college dataset were matched by personal identifiers (name and birthdate) with
records stored in the StudentTracker dataset. The data steward removed all individual
identifiers, such as names and ID numbers, and replaced them with a single case identifier for
each student before providing the anonymized data set to the researcher for analysis. To further
protect the privacy of students who are examined in the present study, results from the analysis
were reported only in aggregate, and any categories or combination of categories that results in
small cells below 10 were combined with others to create larger groupings.
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Research Questions
The following research questions structure the present study.
Research question 1: Vertical transfer
Controlling for demographic and profile attributes, to what extent do academic
momentum variables explain the achievement of vertical transfer for adult community college
students?
Research question 2: Baccalaureate completion
Controlling for demographic and profile attributes, to what extent do academic
momentum variables explain the achievement of baccalaureate degree completion for adult
community college students?
Variables in the Study
This section presents the operational definitions and empirical grounding for the variables
that will be used in this study. The variable descriptions and coding are summarized in Appendix
Table A-17.
Dependent Variables
The primary outcome of interest for this study is vertical transfer. The secondary outcome
of interest is baccalaureate degree completion.
Vertical transfer. The most inclusive definition of vertical transfer was used so as to
capture the transfer behavior of the widest range of students, regardless of their degree intentions
or enrollment history (Dougherty & Kienzl, 2006). Entering students with a desire to transfer
may not select a transfer-oriented program or otherwise indicate their intentions at the outset.
Furthermore, student aspirations and intentions may change after students start college (Horn,
2009; Provasnik & Planty, 2008). The vertical transfer outcome was reported as a dichotomous
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variable set to “true” (1) where there was a term of enrollment with any credit load at a four-year
institution that occurred subsequent to the initial term of community college enrollment (Fall
2008) and within six years of entry (through Summer 2014), except where the student had
withdrawn from all credits at the beginning of that term or was concurrently enrolled at the
original community college and another institution during that term. Also, if a student returned to
the original community college after just one term at a four-year institution, that single four-year
term did not count as a vertical transfer event. Right-censored observations where a student
completed transfer beyond the six-year study timeframe were coded as “false” (0).
Baccalaureate completion. In order to encompass the completion outcomes for the
widest range of students, a simple and inclusive definition of baccalaureate completion was used.
The baccalaureate completion outcome was reported as a dichotomous variable. That variable
was set to “true” (1) where there was a term in which a degree was conferred on a student by a
four-year institution subsequent to the initial term of community college enrollment (Fall 2008)
and within six years of entry (through Summer 2014). Where degree level was available in
available in Student Tracker data, the degree level was confirmed. Right-censored observations
where a student received a degree from a four-year institution beyond the six-year study
timeframe were coded as “false” (0).
Independent Variables – Academic Momentum Variables
The academic momentum theoretical framework and an adapted milestone and
momentum point analytic framework, as described in previous chapters, informed the choice of
independent variables in the study. Under the academic momentum perspective, as noted in
chapter 2, student progress is hampered or accelerated by the outcomes of prior enrollment
patterns and the limitations posed by available options. Success encourages more success, while
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failure or delay make it harder for a student to accumulate enough credits in the right courses to
complete a degree. The present study examined sets of variables that capture different aspects of
academic momentum in a sequential logistic regression analysis in order to evaluate the relative
contributions of each factor to the likelihood of the final outcomes. A set of control variables was
included to account for student profile and college preparedness characteristics entering the
college. Three sets of academic momentum variables addressed, variously, (1) early momentum
acquired during the first year, (2) momentum along degree pathways, and (3) momentum built
through student uses of time at the original community college.
Early momentum in the first year. Early academic momentum, especially during the
first college year, is particularly influential on students’ chances of success (e.g., Attewell et al.,
2012; Doyle, 2011; Moore et al., 2009). Students gain early momentum through the rapid
accumulation of credits earned with good grades while expending a minimum of wasted effort.
Credit accumulation. Students who earn 20 or more credits in the first year are more
likely to transfer and complete degrees (e.g., Adelman, 2006; Leinbach & Jenkins, 2008; Moore
et al., 2009). Institutional data on the total number of credits earned by each student during the
first year was used to measure the first-year credit totals. This was a continuous variable at an
interval /ratio level of measurement.
Credit efficiency. Students who pass more than 80% of the courses they attempt have an
improved likelihood of achieving vertical transfer (Hagedorn et al., 2008; Moore et al., 2009).
Institutional data on course attempts, credits, and final grades were used to calculate a ratio,
similar to the Credit Completion Ratio developed by Moore et al. (2009), of the total number of
credits earned with a grade of D or better, divided by the total number of credits attempted in the
first year. This ratio represents the efficiency of credit accumulation. Low values for this ratio
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indicated students who wasted time, effort and money by withdrawing from or failing a high
proportion of their courses. This was a continuous variable at an interval /ratio level of
measurement.
Grade performance. Having a higher grade performance average (GPA) in the first year
is associated with a student being more likely to transfer or complete a degree (e.g., Adelman,
2006; Eddy et al., 2006; LaSota, 2012; Moore et al., 2009). Institutional data on course credits
and letter grades earned during the first year were used to calculate a basic GPA on a 0.0 to 4.0
scale that was used as a continuous variable at an interval /ratio level of measurement. Students
with missing GPAs were excluded listwise from the analysis.
Momentum along degree pathways. Along with accumulating credits, students need to
be completing early the right credits that will help them make progress towards a degree.
College-level Math and English within two years. Community college students who
complete at least one college-level course in Math and/or English, both of which are usually
required for graduation, during their first two years of college demonstrate an increased
likelihood of vertical transfer and degree completion (Moore et al., 2009). Completing collegelevel math is even more impactful than completing college-level English (Moore et al., 2009).
Institutional data on letter grades for attempted courses were used to determine whether
or not a student had passed at least one course in Math or English at the original community
college that qualified as college-level, according to catalog number, within the first two years,
including summer and transferred-in credits. These data were used to create two dichotomous
categorical variables set to “true” (1) or “false” (0) that each indicated whether or not a student
completed any gateway Math course or any gateway English course, respectively.
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Associate degree pre-transfer. In the case of the population under examination in the
present study, students who earned an A.A. or A.S. degree from the original community college
were eligible to transfer to in-state four-year institutions at junior status and exempted from
repeating general education requirements. Some studies have shown that students who complete
a transfer-oriented associate degree have an increased likelihood of achieving vertical transfer or
completing a degree (e.g., Crook et al., 2012; Crosta & Kopko, 2014). Institutional data were
used to establish whether or not a student earned at least one articulated degree (A.A. or A.S.)
from the original community college prior to any vertical transfer (if a transfer occurred) or the
end of the study timeframe (if no transfer occurred). This was a dichotomous categorical variable
set to “true” (1) if an eligible degree was found or “false” (0) if no degree was found. Rightcensored observations where a student received a degree beyond the six-year study timeframe
were coded as “false” (0).
Student uses of time. Beyond accumulating credits or passing key gateway courses,
students apply their time to college study in enrollment patterns that can increase or decrease
their academic momentum. Adelman (2006) identified three key measures of student uses of
time that affected academic momentum positively: attempting a more intense course load with
more credits; remaining enrolled continuously during the main (non-summer) academic terms;
and earning any credits in summer terms.
Enrollment intensity. Community college students who enroll in college at full-time
levels (12 or more credits) in the first year are more likely to achieve vertical transfer and to
complete a bachelor’s degree (e.g., Attewell et al., 2011; Doyle, 2009; Moore et al., 2009). The
same is true of students who manage to remain enrolled full-time throughout their academic
careers (Dougherty & Kienzl, 2006). Even for part-time students, increased credit loads at levels
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below full-time are also associated with increased likelihood of vertical transfer (Doyle, 2011;
Hagedorn et al., 2008). However, adult community college students may be less negatively
impacted by part-time enrollment, as compared to traditional-age students (Shapiro et al., 2014).
Full-time enrollment status also has a differential impact on the likelihood of accomplishing
vertical transfer for students from different racial and ethnic backgrounds (Crisp & Nunez,
2014).
To measure enrollment intensity, institutional data from the original community college
were used to calculate the average number of credits attempted per enrolled term. This measure
was adapted from a similar variable calculated by Hagedorn et al. (2008) that reported the
average number of courses attempted per term. This was a continuous variable at an
interval/ratio level of measurement.
Enrollment continuity. Some researchers have concluded that community college
students who stop out even one time during their college enrollment (other than during the
summer) are less likely to transfer or complete bachelor’s degrees (e.g., Adelman, 2006; Crosta,
2014; Hagedorn et al., 2008; Roksa, 2006; Wang, 2012). However, Moore et al. (2009) did not
find enrollment continuity to be a significant contributor to the likelihood of vertical transfer for
older students, although it was significant for traditional-age students.
Institutional data from the original community college were used to calculate the number
of non-enrolled Fall and Spring terms accumulated prior to the initial vertical transfer or degree
completion event or the final enrolled term at the original community college. This variable was
based on Hagedorn et al.’s (2008) Enrollment Continuity index which measured the number of
idle Fall and Spring terms. The continuity variable was a continuous variable at an interval/ratio
level of measurement.
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Summer enrollment (enrollment commitment). Studies that consider summer enrollment
as a variable show that the additional commitment represented by summer enrollment or summer
earned credits is positively associated with vertical transfer and degree completion (Adelman,
2006; Attewell et al., 2012; Moore et al., 2009).
The direct extent of the impact of summer enrollment is hard to determine, due to the
risks of collinearity with other measures of credit accumulation that include the summer
timeframe (Attewell et al., 2012). It is also important to consider in the research design the risk
of survivor bias when students who remain enrolled for a longer time have more available
summers in which they could enroll, possibly driving upwards the total sum of summer credits
and the count of summer terms enrolled (Attewell et al., 2012). Therefore, in the present study,
institutional data were used to find attempted summer credits at the original community college,
and then a new dichotomous categorical variable was created that was set to “true (1) if a
student had attempted credits in a Summer term or “false” (0) if there were no attempted
Summer credits or if a student had withdrawn from all attempted Summer credits.
Control Variables – Student Demographic and Profile Characteristics
Students come to college with personal experiences and demographic backgrounds that
have been shown to be related to variations in outcomes, but which are also related to other
variables that contribute to those outcomes. Such profile variables can be confounding variables
in an analysis of student transfer and degree completion outcomes. The present study controlled
for some common demographic and profile characteristics that are associated with transfer and
degree completion.
Age at entry. Student age has been shown to affect the likelihood of community college
students achieving vertical transfer and baccalaureate degree completion. As noted in chapter 2,
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traditional-age college students (age 18 to 24) are more likely than adult college students (age 25
and older) to remain enrolled in college, accomplish transfer and complete degrees (e.g.,
Calcagno et al., 2007b; Moore et al., 2009; Porchea et al., 2010). However, researchers have also
found that adult community college entrants attending college part-time are more likely than
traditional-age part-time students to complete degrees (Moore et al., 2009). Further, research
suggests that among adult community college students, increased student age at entry is a
significantly associated with a decreased likelihood of vertical transfer and baccalaureate
completion, although when math ability is controlled for, adults are actually more likely than
traditional-age students to achieve vertical transfer (Calcagno et al., 2007a).
Institutional data on student birthdates were used to establish a student’s age upon
entering the original community college. As noted earlier in this chapter, the overall population
for the study were limited to students who were between the ages of 25 and 64 when they entered
the original community college. Students with missing or nonsensical birthdate data were
excluded from the analysis. This was a continuous variable at the interval/ratio level of
measurement, enabling a more sensitive analysis of the effects of student age across the broad
range of four decades in the population. This variable was used to control for the effects of
increased age at entry within the adult student population.
Gender. Female students are more numerous than male students in community colleges,
a numerical advantage that increases sharply in the older age ranges (Snyder & Dillow, 2013).
However, studies have shown that females are about equally as likely as males to accomplish
vertical transfer and baccalaureate completion (e.g., Dougherty & Kienzl, 2006; Leinbach &
Jenkins, 2008; Moore et al., 2009). A few studies have found, to the contrary, that females are
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less likely to transfer, perhaps due to family or employment responsibilities (Eddy et al., 2006;
Surette, 2001).
Institutional data were used to determine the student’s self-reported gender in the
conventional categories of male or female. For economy, this variable was called “Female” and
was a dichotomous categorical variable set to “true” (1) for female students and “false” (0) for
male or unknown students. This variable was used to control for the effects of gender.
Race/ethnicity. Studies have suggested that students’ racial and ethnic backgrounds are
related to their likelihood of vertical transfer and degree completion (e.g., Crisp & Nunez, 2014;
Dougherty & Kienzl, 2006; Leinbach & Jenkins, 2008; Moore et al., 2009; Wang, 2012).
Further, certain variables that affect the likelihood of vertical transfer function have a different
impact on White students than on Black/African American and Hispanic/Latino students (Crisp
& Nunez, 2014).
Institutional data on racial/ethnic backgrounds were originally collected from students in
Fall 2008, using the reporting guidelines for IPEDS data in effect at that time. Students were
assigned to seven mutually exclusive categories: American Indian/Native American, Asian,
Black/African-American, Hispanic, Hawaiian/Pacific Islander, White, or Unknown. In the
current study, these categorical variables were dummy-coded, set to “true” (1) where the
student’s assigned category matched the relevant label or definition and “false” (0) where they
did not. Four categories were each dummy-coded under a single label: Asian, Black/AfricanAmerican, Hispanic, and White. The remaining categories (American Indian/Native American,
Hawaiian/Pacific Islander, and Unknown) were dummy-coded together under the label Other.
These variables were used to control for the effects of certain racial/ethnic backgrounds, with
White as the reference category.
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Low income (Pell recipient). Studies have found that a higher socioeconomic
background is associated with an increased likelihood of community college students
accomplishing vertical transfer or completing a baccalaureate degree (e.g., Dougherty & Kienzl,
2006; Eddy et al., 2006; Leinbach & Jenkins, 2008; Porchea et al., 2010; Roksa, 2006; Wang,
2012). The data sources for the present study did not provide direct information about students’
socioeconomic status or income. However, institutional data were available for students who
were awarded federal financial aid in the form of Pell grants, which are granted to the neediest
students with the lowest incomes. The receipt of a Pell award in the first term of college
enrollment can serve as a proxy measure to indicate a student who reported a low income level.
One limitation to this proxy measure should be noted. Students must complete an
application for financial aid in order to receive a Pell award. Not all community college students
apply for financial aid. Therefore, the number of students awarded a Pell grant will be probably
lower than the actual number of low-income students overall. However, all Pell-awarded
students can be reliably treated as having lower incomes. In other words, not all low-income
students are Pell recipients but all Pell recipients are low-income.
Institutional data were used to determine whether or not a student was awarded a Pell
grant in the first year of community college enrollment. This was a dichotomous categorical
variable set to “true” (1) for first-year Pell recipients and “false” (0) for students with no record
of being awarded a Pell grant in the first year of college. This variable was used to control for the
effects of low income.
College readiness (developmental course enrollment). Studies have shown that
community college students who have enrolled in developmental math or English courses
(indicating under-preparedness for college-level work) are less likely to persist in college or
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achieve vertical transfer within a timeframe than their counterparts who did not take
developmental courses (Crisp & Delgado, 2014). The negative impact was stronger for students
who took any developmental English courses than for those who took any developmental math
courses (Crisp & Delgado, 2014). However, developmental enrollment affected the likelihood of
vertical transfer less negatively in general for adult community college students, as compared to
traditional-age students; enrollment in developmental Math courses in particular had a much less
negative association for adults than for traditional-age students (Calcagno et al., 2007b).
Institutional data were used to measure attempted credits in English and Math courses at
the original community college that qualified as developmental, based on catalog number. It
should be noted that at this time, placement testing was not mandatory for all students, so
developmental enrollment was at least partially voluntary. Therefore, this variable captured the
students who enrolled in developmental courses, but did not capture all students who needed
them. These data were used to create a new dichotomous categorical variable for college
readiness, set to “false” (0) if a student ever enrolled in any developmental Math or English
course at the original community college at any point prior to transfer or the end of the study
timeframe. The variable was set to “true (1) if no developmental enrollment was found. Only
developmental enrollments that occurred during the study timeframe were considered. The
variable was used to control for the effects of academic unpreparedness.
Returning students (not first-time-in college). Most of the literature on vertical transfer
and baccalaureate completion addresses first-time-in-college students and follow their progress.
However, community colleges are an important avenue for students who want to return to
postsecondary education after a hiatus, whether brief or extended. These returning students are
very rarely studied. Given this study’s focus on adult students, who are even more likely to have
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attempted some college before, it seems imperative to include returning students in the present
analysis, to ascertain which (if any) academic momentum variables had an impact on their
transfer and baccalaureate completion outcomes.
Data on prior college enrollment and prior credits was used to create a new variable
called “FTIC” (first-time-in-college) that was set to “false” (0) for any returning student with a
term of non-withdrawn enrollment at any institution prior to Fall 2008 reported in Student
Tracker, with transferred-in prior credits in the community college administrative records, or
self-reported prior college enrollment. Students with no prior college experience were set to
“true” (1).
Program of study. The literature suggests that the type of program of study selected by a
community college student can affect the likelihood of vertical transfer and baccalaureate
completion. Students who aspire to transfer and earn bachelor’s degrees have higher rates of
transfer and baccalaureate completion (Kienzl et al., 2012; Skomsvold et al., 2011). Of course,
students’ aspirations and degree intentions can change after they enroll in college (Provasnik &
Planty, 2008), but students who earn transfer-oriented associate degrees are more likely than
student with non-transfer-oriented associate degrees to transfer and complete degrees (Crook et
al., 2012; Crosta & Kopko, 2014).
Institutional data on students’ reported program of study in the first term were used to
create a new categorical variable that grouped programs into four categories: Transfer-oriented,
Non-transfer degree, Limited Entry, and Non-degree. Each category was then dummy-coded into
new categorical variables, set to “true” (1) for programs that fit the category and “false” (0) for
all other programs. The Transfer-oriented variable included transfer-oriented (A.A./A.S.) degree
programs or program codes that indicated an explicit intention to transfer. The Non-transfer
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degree variable included all other degree or certificate programs, including A.A.S., A.B., A.G.S
and C.A. (certificate of achievement) programs. The Limited Entry variable included cohortbased degree programs (primarily in health care fields) with limited admission and structured
course-taking requirements, as well as the pre-requisite programs that prepared students for
admission. Finally, the Non-degree variable included students who had specified non-degree
intentions or who had an unknown or undeclared program code. These variables were used to
control for the effects of program selection, with Non-degree as the reference category.
Validity and Reliability
As described in the preceding sections and chapter 2, the variables included in the
proposed analysis were based on an influential theoretical framework and drawn from the
empirical research literature where they have been shown to be associated with vertical transfer
and baccalaureate completion outcomes. The operationalized variables were adapted from a
milestone and momentum point analytic framework proposed in the literature for evaluating
academic momentum, as described previously. In the proposed research design, variables were
selected primarily to include a comprehensive range of momentum variables shown in the
research to be associated with transfer without introducing excessive collinearity among the
variables.
Reliability is supported in two ways. First, the quantitative nature of the underlying data
makes the application of operational definitions to populate the variables less subjective and not
reliant on self-reported data on student experiences. Second, the selected variables are either very
well-established measures within educational research (e.g., GPA, credit loads, Pell recipient
status, college-level gateway course completion) or are calculated directly out of such

101

established measures (e.g., enrollment continuity, credit efficiency ratio, summer enrollment).
Thus, values for these variables are reported in a consistent and objective manner.
Data Analysis
Sequential logistic regression was used to analyze the relative importance of academic
momentum variables (e.g., credit accumulation, grade performance, attempted-to-earned credit
efficiency, gateway course completion, pre-transfer associate degree completion, enrollment
intensity, enrollment continuity, summer enrollment) after controlling for individual
characteristics (e.g., age, gender, race/ethnicity, income level, college preparedness), in
explaining the likelihood of adult community college students achieving vertical transfer and
baccalaureate completion within six years of enrolling at a community college as a first-time or
returning college student.
Logistic Regression
A logistic regression analysis evaluates the growth in the probability that a subject will be
in a certain outcome category, such as achieving or not achieving the desired outcome
(Nussbaum, 2015). The regression equation produces the logit, or log odds, of a student
achieving the desired outcome (Nussbaum, 2015; Peng, So, Stage, & St. John, 2002).
Logistic regression is an appropriate method of analysis for examining the relationships
between a categorical outcome and a mix of categorical and continuous independent variables,
such as those in the present study (Nussbaum, 2015; Peng et al., 2002). Furthermore, unlike
ordinary least squares (OLS) regression techniques, logistic regression does not require that the
residuals of independent variables be normally distributed, have equal variance within a group
(homoscedasticity) or be in a linear relationship with the outcome (Nussbaum, 2015). For the
present study, assumptions of normality and homoscedasticity would be difficult to meet given
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the varied nature of the independent and control variables, and a dichotomous outcome makes a
direct linear relationship with an independent variable nearly impossible.
Logistic coefficients (bs) for the independent and control variables, which indicate the
direction of each variable’s relationship to the outcome, were reported and tested for significance
(Nussbaum, 2015). For variables that were statistically significant, the odds ratio (OR or exp(b))
values, which represents the ratio of predicted odds of achieving the outcome for students in one
group as compared to another (Nussbaum, 2015; Peng et al., 2002) were reported. The delta p
value, which reports changes in predicted probability as opposed to changes in odds, is better
suited to continuous variables (Adelman, 2006; Peng et al., 2002). Since the majority of variables
in this study were categorical, the odds ratio was selected for reporting. Reporting the odds ratio
for a dichotomous outcome such as transfer or degree completion is also preferable because the
OR value lends itself to common-sense interpretation: an odds ratio that is greater than one
reflects the increase in odds of the designated outcome when the value of a continuous variable
increases by one or when a dichotomous variable is equal to one (or is “true”) (Tabachnick &
Fidell, 2013). For example, an odds ratio of 1.6 reflects a 60% increase in the odds of achieving
the outcome. An odds ratio that is less than one similarly reflects the decrease in odds, so an odds
ratio of 0.75 reflects a 25% decrease in the odds of the outcome occurring.
Sample Size
Adequate sample size can be a concern for a logistical regression analysis. Larger
samples are recommended to provide more stability to the calculated coefficients, with rules of
thumb ranging from 10 cases per included variable with a minimum sample size of 100 to a
minimum of 50 plus the square of the number of included variables (Peng et al., 2002). For the
present research design which contains 22 variables, these estimates would recommend 220 to
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534 cases. Given the final sample size of about 1,700 student records, concerns over sample size
appear to be addressed in the present study.
Sequential Modeling Approach
Student progress from entering a college to achieving vertical transfer and completing a
bachelor’s degree is a chronological process that proceeds in a predictable direction over time.
Students start with certain profile characteristics, and then they make academic choices in the
course of their academic careers. According to the academic momentum perspective, each
decision or set of decisions provides the basis for subsequent choices (Adelman, 2006).
Recognizing this, a sequential model-building approach was used to examine the distinct
effects of profile variables and academic momentum variables at various phases of students’
academic careers. Sets of variables were entered in blocks based on the study’s analytic
framework. Student profile variables were entered first into the analysis to get a baseline of the
impact of a student’s background coming into the community college and to address the variable
of program selection. Next, early momentum variables for the first calendar year in college were
entered, followed by degree pathway variables covering the first two calendar years in college,
and finally, by the set of variables for student uses of time during students’ attendance at the
original community college.
Separate Analysis for Each Outcome
A separate analysis was conducted for each of the outcomes of interest: vertical transfer
and baccalaureate degree completion. The choice of separate analyses, rather than a nested
analysis of the secondary outcome contingent upon success in the first outcome, was made in
order to present the clear probabilities for adult community college students’ outcomes as
measured directly from the starting line, rather than determining a conditional probability for the
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second outcome, contingent on reported success in the first outcome. The vertical transfer event
is in theory a necessary pre-condition for baccalaureate completion, so vertical transfer was
tested as a potentially mediating variable in the second analysis. It was excluded from the final
analysis, due to excessive multicollinearity.
Summary
In this chapter, the methods were presented by which the current study examined the
impact of academic momentum variables on the outcomes of vertical transfer and baccalaureate
degree completion for adult community college students, after controlling for the effects of
demographic and profile variables. Two separate sequential logistic regression analyses on the
same study cohort were conducted, regressing an identical collection of independent and control
variables on two different dichotomous outcomes of interest: vertical transfer and baccalaureate
degree completion.
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Chapter 4 - Results
The purpose of the present study is to examine the relative impact of specific academic
momentum variables, controlling for individual demographic characteristics, on the likelihood of
adult community college students achieving vertical transfer or post-transfer baccalaureate
degree completion. Student record data from two sources—administrative records from one
public, urban community college in the Southwestern U.S. and longitudinal student record data
on enrollment and degree completion from the National Student Clearinghouse StudentTracker
database—were examined for a sample of 1,712 adult community college students who entered
the community college in Fall 2008. Using IBM SPSS Statistics (Version 24, 2017), two
sequential logistic regression analyses were conducted for the dichotomous outcomes of vertical
transfer and baccalaureate completion within six years, by Summer 2014.
This chapter first describes the characteristics of the sample and presents the two research
questions structuring the study. The two logistic regression models for vertical transfer and
baccalaureate completion are then presented. Next, the results of the vertical transfer analysis are
presented according to the blocks of student profile and academic momentum variables that were
entered into the regression analysis. Then, the results of the baccalaureate completion analysis
are presented. Finally, the results are summarized.
Descriptive Statistics
The preliminary sample was comprised of 1,899 adult students who were age 25 through
64 when they entered the community college in Fall 2008. Of these students, 187 had no Year 1
GPA data. The vast majority (164) of these students had withdrawn from all credits in their first
term and they were not otherwise active during the study timeframe, while 23 students had taken
only pass/fail classes in specialized non-transfer degrees programs. All students with missing
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GPA data were then removed from the sample, leaving 1,712 adult students in the final sample.
Students in the sample were either first-time-in-college (FTIC) students (64.2% of the 1,712) or
students returning to college after a hiatus (35.8%). The sample included students with varying
intentions as indicated by their selection of program in their first term: 30.1% chose transferoriented degree programs (A.A. or A.S.) or indicated transfer intentions, 40.0% chose nontransfer-oriented degree programs (A.A.S., A.G.S., A.B. or C.A.), 8.1% chose programs that
were or led to cohort-based limited entry degree programs, and the remaining 21.8% indicated
non-degree intentions such as taking classes or improving job skills. Adult students enrolled in
specialized apprentice programs available at the community college were not included in the
sample. See Table 12 for details of sample characteristics.
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Table 12
Sample Characteristics: Adult Students Entering the Original Community College in Fall 2008
Characteristic
n
%
Total students in final sample
1,712
100.0
Student profile block
Female
866
50.6
College-ready
1,524
89.0
Pell
264
15.4
Age (average)
35.48
FTIC (first-time-in-college)
1,099
64.2
Asian
119
7.0
Black
244
14.3
Hispanic
341
19.9
Other ethnicity
263
15.4
White
745
43.5
Program of study block
Limited entry program
139
8.1
Transfer-oriented program
515
30.1
Non-transfer degree program
685
40.0
Non-degree program
373
21.8
Early momentum block
Year 1 GPA (average)
M: 2.61 SD: 1.24
Year 1 credits earned (average)
M: 7.81 SD: 5.91
Degree pathways block
Associate degree earned
73
4.3
Gateway English completed
314
18.3
Gateway Math completed
158
9.2
Student uses of time at original college block
Enrollment intensity (average credits/term)
M: 6.98 SD: 4.27
Number of enrollment breaks (average)
M: 1.18 SD: 0.52
Summer enrollment
394
23.0
Outcomes
Vertical transfer achieved (6 years)
363
21.2
Baccalaureate completed (6 years)
127
7.4
Logistic Regression Analysis
Variable definitions. Student profile, program of study, academic momentum and
outcome variables were defined and coded as noted in the previous chapter. Academic
momentum variables were grouped into blocks of early momentum, degree pathways, and
student uses of time. Descriptions and coding are summarized in Appendix Table A-17.
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Assumptions and outliers. Logistic regression analyses were performed for the
outcomes of vertical transfer and baccalaureate completion. Examination of the data showed that
the primary assumptions for logistic regression were met. Each dependent variable was
dichotomous, and the independent variables were observed independently. All variables fell into
mutually exclusive and exhaustive categories. There were on average 82 cases per variable,
above the minimum desirable threshold of 15 cases per variable.
The assumption of linearity was met for both outcomes. Linearity of the continuous
variables in relation to the logit of each dependent variable was assessed using the Box-Tidwell
procedure. A Bonferroni correction was applied based on 25 predictors in the testing model (20
regular variables and five testing variables), which established the cutoff for statistical
significance as p < .002. For both outcomes, all continuous independent variables were found to
have linear relationships with the logit of the dependent variable, both at the original alpha level
of p < .05 and at the more stringent corrected level.
Bivariate correlation analyses were conducted for all variables proposed for the initial
models to test for multicollinearity. One momentum variable (Year 1 Credit Efficiency) showed
a high level of correlation with Year 1 GPA (Pearson’s r = .741) and was removed from the
analysis. The remaining variables in the analysis did not display excessive bivariate correlation.
The dataset was examined for outliers, using casewise diagnostics to identify cases with
high standardized residuals (> [3]), and distance tests (Cook’s d) and leverage tests (leverage and
standardized difference of betas) to identify strongly influential cases. In relation to the vertical
transfer outcome, seven cases were found to be outliers and were removed from the analysis,
resulting in a final analytic sample of 1,705 students. In relation to the baccalaureate completion
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outcome, seventeen cases were found to be outliers and were removed from the analysis,
resulting in a final analytic sample of 1,695 students.
The data for some independent variables presented non-normal distributions, such as
Year 1 GPA and Year 1 Credits which were both bimodal, and Age which was positivelyskewed. Although logistic regression is robust to violations of normality, various transformations
were tested for the variables. None resulted in an improved fit for either model.
Vertical Transfer Results
The dichotomous outcome of vertical transfer was examined using a sequential logistic
regression technique on sequential blocks of variables representing (1) student profile
characteristics (gender, college readiness, low income, age at entry [25 to 64], FTIC status, and
ethnicity variables); (2) program of study variables (limited entry program, transfer-oriented
program, non-transfer degree program); (3) early momentum variables (Year 1 GPA, Year 1
credits earned); (4) degree pathway variables (associate degree earned, gateway English
completed, gateway Math completed); and (5) variables representing student uses of time at the
original community college (average enrollment intensity, number of enrollment breaks, and any
attempted summer terms at the community college).
Through all the steps of the sequential regression analysis for vertical transfer, the model
remained statistically significant and showed acceptable goodness-of-fit with non-significant pvalues for the Hosmer and Lemeshow test. The percentage of variance explained grew larger
with each step. See Appendix Table A-18 for details.
Results for final vertical transfer model. After all blocks of variables were entered, a
final vertical transfer model was achieved. The final model was statistically significant, Wald

2(20) = 276.88, p < .0001. The model fit was acceptable, according to the Hosmer and
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Lemeshow test statistic which was non-significant, 2(8) = 9.78, p = .28. The final model
explained 23.3% of the variance (Nagelkerke pseudo R2 = .23) and correctly classified 79.1% of
cases. The level of explained variance (23.3%) was consistent with results from other
comprehensive student degree noncompletion models (e.g., Attewell, Heil, & Reisel, 2011), and
reflects the fact that students’ college outcomes are affected by a host of unobserved variables,
such as financial stressors or personal motivation, that were not included in the present study.
The model’s sensitivity (the probability of correctly predicting a successful outcome
among observed successful cases) was 17.0% and specificity (the probability of correctly
predicting an unsuccessful outcome among observed unsuccessful cases) was 95.5%. Among all
cases predicted to be successful, 50.4% were in fact successful (positive predictive value), while
among all cases predicted to be unsuccessful, 18.8% were actually unsuccessful (negative
predictive value).
Results for significant variables in the model. The final vertical transfer model
contained 20 independent variables, eight of which contributed significantly to the model.
Significant odds ratios are summarized in Appendix Table A-19. Four student profile variables
were negatively associated with transfer: college-ready students were less likely to transfer than
students who took developmental courses (OR = 0.61, p = .010); Hispanic students were less
likely to transfer than White students (OR = 0.67, p = .043); and first-time-in-college students
were much less likely to transfer than returning college students (OR = 0.24, p < .0001).
Increased age at entry slightly reduced the odds of transfer (OR = 0.97, p < .0001), but each year
of age above 25 at entry reflected only 3.2% lower chances of transfer.
The program selected by students in the first term was a significant contributor to the
likelihood of transfer. Compared to students who did not select a degree or transfer program,
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students in any degree/transfer program were more than twice as likely to transfer. The nature of
the program mattered little: students in transfer-oriented programs (OR = 2.47, p < .0001) and
students in limited entry programs (OR = 2.39, p = .003) more than doubled their odds of
transferring, but students in non-transfer degree programs (OR = 2.11, p = .001) also doubled
their transfer odds.
No variables within early momentum or degree pathways were significant in the final
model, although Gateway Math was significant when it entered the model (Model 4: OR = 1.60,
p = .039) but subsequently became non-significant when the uses-of-time variables were entered
for the final model. The only variable within student uses of time that added significantly to the
model was summer enrollment (OR = 1.44, p = .039).
Summary of vertical transfer findings. To summarize, the findings for the relative
effect of student profile and academic momentum on vertical transfer for adults indicate the
following:


An adult’s program of study was the most influential variable. Selecting any kind of
program was beneficial to the odds of transfer: transfer-oriented degrees or programs (OR
= 2.47) and limited entry degrees or programs (OR = 2.39) each increased transfer odds
by 2.4 times over a non-degree program. Even declaring a non-transfer degree program
doubled transfer odds (OR = 2.11).



First-time-in-college (FTIC) adults had 76% lower odds (OR = 0.24) of achieving vertical
transfer than adults returning to college.



Adults who enrolled in no developmental Math or English courses in community college
had 40% lower odds of transferring (OR = 0.61) than adults who enrolled in at least one
developmental course.
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Taking any Summer credits at the original community college increased the odds of
transfer by 1.4 times (OR = 1.44).



Hispanic adults had 43% lower odds (OR = 0.67) of transferring, compared to White
adults.



The older adults were when they started at the community college, the less likely they
were to transfer. For every increased year of age at entry, adults’ transfer odds were
reduced by 3% (OR = 0.97).



Although in the final step of the sequential analysis completing a gateway (college-level)
Math class was not a significant variable for transfer, in the prior step of the analysis
before uses-of-time variables were introduced, completing a gateway Math course
increased the odds of transfer by 60% (OR = 1.60).

Baccalaureate Completion Results
The dichotomous outcome of baccalaureate completion was examined using a sequential
logistic regression technique on sequential blocks of variables representing (1) student profile
characteristics (gender, college readiness, low income, age at entry [25 to 64], FTIC status, and
ethnicity variables); (2) program of study variables (limited entry program, transfer-oriented
program, non-transfer degree program); (3) early momentum variables (Year 1 GPA, Year 1
credits earned); (4) degree pathway variables (associate degree earned, gateway English
completed, gateway Math completed); and (5) variables representing student uses of time at the
original community college (average enrollment intensity, number of enrollment breaks, and
number of summer terms enrolled).
Through all the steps of the sequential regression analysis, the model for baccalaureate
completion remained statistically significant and showed acceptable goodness-of-fit with non-
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significant p-values for the Hosmer and Lemeshow test. The percentage of variance explained
grew larger with each step. See Appendix Table A-20 for details.
Role of the vertical transfer variable. Because vertical transfer is an intermediate step
between enrolling in a community college and completing a baccalaureate degree at a four-year
institution, vertical transfer was evaluated as a possible mediating variable in the overall analysis
of baccalaureate completion. In the present study, reported vertical transfer was correlated with
baccalaureate completion, which was confirmed in a bivariate correlation analysis (Pearson’s r =
.51, p < .0001).
When the vertical transfer variable (as defined in Appendix Table A-17) was added to the
sequential model in the last step, it increased the proportion of variance explained from 28.1% to
61.9% (Nagelkerke R2). However, the coefficient and standard error of this variable were
massively large and non-significant (b = 20.03, SE = 1,020.11, OR = 501,360,435.3, p = .984),
suggesting underlying multicollinearity issues (Tabachnick & Fidell, 2013). Therefore, the
vertical transfer variable was excluded from the final baccalaureate completion logistic
regression analysis.
Results for final baccalaureate completion model. After all remaining blocks of
variables were entered, a final model was achieved. The final model was statistically significant,
Wald 2(20) = 191.88, p < .0001. The model fit was acceptable, according to the Hosmer and
Lemeshow test statistic which was non-significant, 2(8) = 3.99, p = .858. The final model
explained 28.1% of the variance (Nagelkerke pseudo R2 = .28) and correctly classified 93.7% of
cases. As noted previously, the level of explain variance is consistent with other comprehensive
degree noncompletion models (e.g., Attewell, Heil, & Reisel, 2011) and reflects the presence of
numerous unobserved variables that can affect a student’s college outcomes.
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The model’s sensitivity (the probability of correctly predicting a successful outcome
among observed successful cases) was 6.4% and specificity (the probability of correctly
predicting an unsuccessful outcome among observed unsuccessful cases) was 99.8%. Among all
cases predicted to be successful, 70.0% were in fact successful (positive predictive value), while
among all cases predicted to be unsuccessful, 6.1% were actually unsuccessful (negative
predictive value).
Results for significant variables in the model. The final baccalaureate completion
model contained 20 independent variables, seven of which contributed significantly to the model.
Significant odds ratios are summarized in Appendix Table A-21. Two student profile variables
were negatively associated with baccalaureate completion and one was positively associated.
First-time-in-college students were much less likely to complete than returning college students
(OR = 0.15, p < .0001). Increased age at entry was associated with lower chances of completion
(OR = 0.97, p = .022), but each year of age above 25 at entry reflected only a 3.1% reduction in
the chances of completion. By contrast, Asian students were two and a half times more likely to
complete bachelor’s degrees than White students (OR = 2.59, p = .006).
The program selected by students in the first term was a significant contributor to the
likelihood of baccalaureate completion. Compared to students who did not select a degree or
transfer program, students in transfer-oriented programs were five times more likely (OR = 5.17,
p < .0001) and students in non-transfer degree programs were three and a half times more likely
to complete (OR = 3.56, p = .006).
The early momentum variable of Year 1 GPA also contributed significantly to the
baccalaureate completion model (OR = 1.93, p < .0001), nearly doubling the odds of completion.
No degree pathways variables were significant in the final model at any step. The only variable
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within student uses of time that added significantly to the model was summer enrollment (OR =
2.00, p = .014) which also doubled the odds of completion.
Summary of baccalaureate completion findings. To summarize, the findings for the
relative effect of student profile and academic momentum on baccalaureate completion for adults
indicate the following:


An adult’s program of study was by far the most influential variable on baccalaureate
completion. The type of program also mattered for this outcome, as compared to the
vertical transfer outcome in which any program was beneficial. Selecting a transferoriented degree or program increased transfer odds by more than 5 times (OR = 5.17),
and selecting a non-transfer degree program increased the odds of transfer by 3.6 times
(OR = 3.56) over selecting a non-degree program.



Asian adults had 2.6 times higher odds (OR = 2.59) of completing a bachelor’s degree
than White adults.



Taking any Summer credits at the original community college doubled the odds of
baccalaureate completion (OR = 2.00).



Each tenth of a point increase in the first year GPA nearly doubled the completion odds
(OR = 1.93) for adults.



First-time-in-college (FTIC) adults had 85% lower odds (OR = 0.15) of completing a
bachelor’s degree than adults returning to college.



The older adults were when they started at the community college, the less likely they
were to finish bachelor’s degrees in six years. For each increased year of age at
community college entry, transfer odds for an adult were reduced by 3% (OR = 0.97 ).
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Summary
In the next chapter, interpretations of these findings and implications of the
abovementioned findings for theory, practitioners, and future research will be discussed.
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Chapter 5 – Discussion
Summary of the Study
Adult community college students (age 25 and older) comprise 33% of all undergraduates
nationally and make up 40% of students at U.S. community colleges (Snyder & Dillow, 2013).
Overall, a smaller proportion of adults achieve vertical transfer or post-transfer bachelor’s
degrees, compared to traditional-age students (e.g., Shapiro et al., 2014; Skomsvold et al., 2011).
Even so, adult community college students are an understudied population in the transfer
literature. In the voluminous literature on transfer, there is little data on the experiences and
outcomes for adult students in general or adult community college students in particular. Most
studies examine samples that are composed of traditional-age students (age 18-24) or students of
any age, and few provide directed analysis of adult students as a distinct population. Transfer
studies also have focused mostly on first-time-in-college students as opposed to returning
students, even though many adults are returning to college after a hiatus. The present study
addressed these gaps.
The present quantitative, longitudinal study examined enrollment and degree records for
a sample of adult community college students (age 25 and older) over six years to determine the
relative importance of student profile and academic momentum variables in influencing the
likelihood of achieving vertical transfer and completing bachelor’s degrees.
This study used the theoretical framework of academic momentum articulated by Clifford
Adelman (2006) which he presented as a variant of a human capital “investment model” (p.55).
In the momentum perspective, certain student enrollment patterns (and the results of those
patterns) serve to speed up or slow down students’ progress toward desired outcomes
(milestones) such as degrees. These enrollment patterns can be observed by measuring how
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many students reach designated benchmarks (momentum points), and the effects of particular
enrollment patterns can be evaluated by analyzing the relationship between those momentum
points and the desired outcome. The present study utilized a milestone and momentum point
analytic framework adapted from exploratory frameworks that applied the concepts of academic
momentum to the study of vertical transfer (Leinbach & Jenkins, 2008; Moore et al, 2009).
The sample utilized for the present study was comprised of 1,712 adult students who
entered a single urban multi-campus community college located in the southwestern U.S. in Fall
2008.Although all students were adults, they were otherwise somewhat heterogeneous in three
respects: students’ age at entry ranged over four decades, from 25 to 64; students’ declared
program of study in the first term included non-degree options, non-transfer-oriented degrees,
limited entry associate degrees, and transfer-oriented degrees and programs; and the sample
included first-time-in-college (FTIC) and returning students. This heterogeneity of the sample
was intentional, as a goal of the present study was to establish a broad baseline view of adult
students’ transfer and baccalaureate outcomes and look at how aspects of academic momentum
affect this understudied population.
Two sequential logistic regression analyses were conducted, one for each outcome.
Student profile characteristic variables were entered first in a blocks, followed by a block of
program of study variables, and then academic momentum variables in three more blocks (early
momentum, degree pathways, and student uses of time). The discussion in the next section refers
to the results and findings from the final model for each outcome except where noted.
Discussion of Results
As noted previously, the purpose of the present study is to examine the relative impact of
specific academic momentum variables, controlling for individual demographic characteristics,
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on the likelihood of adult community college students achieving vertical transfer or post-transfer
baccalaureate degree completion. The study is structured around two research questions
addressing the two outcomes.
Research question 1: Controlling for demographic and profile attributes, to what extent
do academic momentum variables explain the achievement of vertical transfer for adult
community college students?
Research question 2: Controlling for demographic and profile attributes, to what extent
do academic momentum variables explain the achievement of baccalaureate degree completion
for adult community college students?
Similarities and Differences in Results
Many of the findings are similar across the vertical transfer and baccalaureate completion
outcomes. For instance, both analyses indicated that student profile characteristics remain
important to both transfer and completion, even after accounting for various academic
momentum variables. However, academic momentum played a role in both outcomes as well; in
both analyses, the negative effects of certain student profile variables became smaller as the
model was expanded to include momentum, suggesting that some of the negative impact seen as
associated with certain profile characteristics may be attributable instead to enrollment patterns
that build less academic momentum. In both analyses, adults who were starting college for the
first time (FTICs) were clearly at a disadvantage, but that also leads to a hopeful inverse finding,
that adults returning to college were better able to succeed at transfer and baccalaureate
completion. For both outcomes, increased age at entry had a small negative impact, but taking
classes in the summer was a strong positive influence. Selecting any kind of degree/transfer
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program was beneficial for transfer and completion, showing the strongest of all the positive
impacts.
Some differences appeared in the results for the transfer and completion outcomes.
Results indicated that limited entry programs (usually cohort-based occupationally-focused
A.A.S. degrees) did not predict success at baccalaureate completion, which may not have been
part of those students’ goals in any case. Ethnicity played opposite roles in transfer as compared
to completion: Hispanic students were less successful in achieving transfer while Asian students
were more successful in completing bachelor’s degrees. The early success of a higher GPA
increased the chances a student would complete a bachelor’s degree, but higher GPA or credit
accumulation (both early momentum variables) in the first year did not significantly change the
chances of transfer, possibly confirming the picture seen in the literature that a fast start is not
necessary for adults to succeed. Future research on early momentum in adults may be able to
focus more specifically on the role of GPAs.
Insights Gained from the Sequential Approach
The sequential regression analysis allowed a step-by-step examination of the impact of
designated blocks of variables. The sequential approach confirmed that academic momentum
variables accounted for some of the variance that had been initially assigned to student profile
variables, because as blocks of momentum variables were introduced, the coefficients and odds
ratios of profile variables such as age, ethnicity, FTIC status, and college readiness were
continually reduced in magnitude. For the vertical transfer outcome, the influence of gender even
became non-significant in the final step. However, the sequential approach also showed that
certain profile variables (such as FTIC status) were strongly influential on outcomes right away
and retained their strong impact even after momentum was considered. At each step, the findings
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for significant variables did not change radically and the sign of the coefficients did not reverse,
so the final complete model will be the focus of the ensuing discussion, except where noted.
Findings for Vertical Transfer Outcomes
The first research question was addressed by an analysis of variables affecting the
vertical transfer outcome. Findings will be introduced by the blocks of variables and discussed
roughly in order of importance.
Student profile characteristic variables. In the results, the most influential profile
variable by far was FTIC status. Adult FTIC students had much lower odds of transferring than
adult returning students. It is difficult to find a correlative point in the literature simply because
returning students have not been studied. But there are descriptive studies that include outcomes
for students who have delayed their entry into higher education, which includes adult FTICs who
by definition must have delayed entry for some years after high school. Students who delay entry
have a lower likelihood of successful transfer or completion outcomes than students who
transition directly to college (e.g., Skomsvold, 2014; Skomsvold et al., 2011). Results of the
present study are consistent with these findings, and also inversely suggest that adults who are
returning to college have a better chance of success.
The second most influential profile variable in the results was a Hispanic racial/ethnic
background. Results indicated that adult Hispanic students were less likely to transfer than adult
White students. Transfer research confirms lower transfer rates for students from
underrepresented minority backgrounds (e.g., CCA, 2011; Leinbach & Jenkins, 2008; Wang,
2012), including Hispanic students (e.g., Moore et al., 2009; Skomsvold, 2011). At the
community college under study, Hispanic students made up 22.4% of the student body, so the
potential scope of this finding is meaningful (College of Southern Nevada, October 15, 2008).
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Results for another influential profile variable, college readiness, are more difficult to
interpret in their original form. Considering that the college-ready variable within the present
study was based on self-directed enrollment in developmental courses, and not on placement test
results, the variable was probably a better indicator of students’ developmental engagement than
of their actual level of college readiness. So, any findings should be interpreted with caution, but
it can be said that adult students who had not taken any developmental courses (who are labeled
in the present analysis as college-ready) had lower odds of transferring or completing.
Conversely, adults who had taken developmental courses had higher odds of transferring (when
the inverse of the college-ready odds ratio is calculated). This finding initially seems counterintuitive, given studies that show that developmental enrollment is related to lower chances of
transfer (e.g., Calcagno et al, 2007a; Crisp & Delgado, 2014), but it also is congruent with the
findings of Calcagno et al. (2007b) that adults are less negatively impacted by developmental
education than are traditional-age students. Future research with a more precise variable may
yield clearer insights.
The least influential profile variable for adults, interestingly, was student age at entry.
Each additional year of age at entry slightly reduced the odds of transfer, albeit at a strong level
of significance. This finding suggests that much of the apparent impact of age on transfer
outcomes is instead attributable to other profile and academic momentum variables that are
associated with student age.
In the sequential analysis, gender played a role in the vertical transfer outcome up until
the final model. Adult female students had higher odds of transferring than male students until
the block of student uses of time variables was introduced in Model 5, at which point the gender
variable was no longer significant. This finding may suggest that productive enrollment patterns
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such as summer enrollment (which showed a significant positive impact in the Model 5 step) are
more important than gender. The fact that adult females have better odds of transfer through
most of the analysis but the final model shows gender to be nonsignificant is congruent with the
mixed findings in the transfer literature regarding gender. Some studies have found that females
have better transfer outcomes (e.g., Dougherty & Kienzl, 2006; Leinbach & Jenkins, 2008;
Moore et al, 2009), while other research found that males are more likely to transfer (Eddy et al.,
2006; Surette, 2001).
Program of study variables. The impact of program selection on transfer was powerful.
Adding the block of program of study variables notably increased the percentage of variance
explained in Model 2, the step where the program of study variables were entered into the
analysis. Having selected any of the three degree or transfer programs increased transfer odds
more sharply than any other variables in the analysis. Regarding transfer, any type of declared
degree or transfer program increased the odds of success for adult students, but students selecting
transfer-oriented degree programs saw the largest increase in the odds of transfer of any variable
in the entire analysis. Interestingly, selecting limited entry programs increased transfer odds
almost as much as transfer-oriented programs, even though those programs at the original
community college were exclusively occupationally-oriented A.A.S. degrees in health-care
related fields and were designed to be finished at the community college. Even selecting nontransfer (A.A.S., A.G.S., A.B. and C.A.) degree programs more than doubled transfer odds
compared to selecting a non-degree program.
These findings concur with a broad thread within college completion and student success
research, and with specific conclusions from transfer-focused research that too much undirected
choice makes the transfer pathway more challenging for all community college students (Handel,
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2013b; Handel & Williams, 2012). By contrast, students who were directed into guided pathways
or who were given a more limited range of choices had better outcomes overall (Johnson, 2011;
Jones, 2011; Complete College America, 2013a).
Early momentum variables. Variables related to first year momentum (cumulative GPA
and credit accumulation) did not contribute significantly to the models for vertical transfer at any
step. This finding is initially surprising, as the literature suggests that early momentum is an
important contribution to transfer success for traditional-age students. However, the literature on
adult students also suggested that conventional elements of early momentum, such as
accumulating more credits, did not significantly help adults, as opposed to traditional-age
students who did see a benefit (e.g., Moore et al., 2009, Calcagno et al., 2007b), which is
consistent with the present study’s results.
The lack of significance for first year GPA raises a question. The few transfer studies that
have considered credit efficiency (converting attempted credits into earned credits) showed that
adults do better at passing their attempted courses (Moore et al., 2009), which should translate
into higher GPA values. In the present study, the explanatory power of the GPA variable may be
affected by the heterogeneous nature of the sample, especially in regards to selected programs of
study. Adults in non-degree programs may not perform as well as those in structured programs
and may be more willing to withdraw from courses. A future study that focuses only on a sample
of students in degree or transfer programs might have increased power to uncover significant
early momentum variables.
Degree pathway variables. Variables related to what this study labeled “degree
pathways” (completing gateway English or Math courses in the first two years or earning a pretransfer associate degree, all at the original community college) did not contribute significantly
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to the vertical transfer model, with one exception. At the step in which the degree pathway block
of variables was introduced (Model 4), the results of the sequential regression showed that
completing at least one college-level Math course in two years was significantly associated with
higher odds of transfer, as compared to adults who had not completed a gateway Math course.
However, in the next and final step (Model 5), when the block of variables reflecting uses of
time was introduced, gateway Math became nonsignificant.
Gateway courses should be positive indicators. It is logical to assume that completing key
gateway college-level courses early is advantageous, especially regarding Math courses which
can be a roadblock for many students. Also, students who are not college-ready need to complete
developmental courses before they can successfully complete college level courses, so gateway
course completion indicates the successful transit out of developmental education.
One challenge in evaluating transfer and degree completion research on the impact of
gateway courses is the range of timeframes and variable definitions used, particularly for English
courses which can include writing and reading courses (e.g., Hagedorn et al, 2008; LaSota, 2012;
Leinbach & Jenkins, 2008; Moore et al., 2009). The longer students have to complete a collegelevel course, the more likely they are to meet the criterion. Timeframes also impact whether
students who first take developmental courses will be able to reach eligibility to attempt collegelevel courses in the study timeframe. Another challenge in capturing course completions is the
mobile nature of community college students, who may take classes at multiple institutions over
their careers. For the present study, the heterogeneous makeup of the sample of adults that was
noted previously in the section on early momentum may have reduced the explanatory power of
this analysis for gateway course completion, since those courses would have been a priority for
only some of the students in the sample.
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Earning a pre-transfer associate degree is another student milestone that seems as if it
should be advantageous for transfer and baccalaureate completion, as certain transfer-oriented
associate degrees permit junior-level transfer to four-year institutions (as was the case for the
community college under review). Also, completing any credential implies that the degreeholder has sufficient tenacity to pursue and complete a range of degree requirements.
However, the positive effects of pre-transfer associate degrees are difficult to document
in the transfer literature. Both studies that addressed specifically pre-transfer associates rather
than associate degrees at any time found that earning transfer-oriented degrees, such as A.A. and
A.S. degrees, was responsible for an improved likelihood of transfer and baccalaureate
completion, but earning non-transfer degrees, such as A.A.S. degrees, did not improve the
chances of transfer or completion (Crook et al., 2012; Crosta & Kopko, 2014). For the pretransfer associate variable as defined in the present study, the small number of associate degrees
earned by students in the sample made it impractical to further subdivide those degrees by type,
which further reduced the explanatory power of this variable. Future studies limited on students
in transfer degree programs might be better able to focus on this particular variable.
Uses of time variables. In the block of variables representing student uses of time, only
the summer enrollment variable significantly contributed to the likelihood of transfer or
baccalaureate completion for adults. This finding is consistent with the limited research available
on summer enrollment. Adelman (2006) posited that summer enrollment indicated that a student
was investing additional time and resources to college, beyond the conventional academic year.
The few transfer studies that considered summer enrollment found it to be a positive influence on
transfer (Moore et al., 2009) for students of any age, and on baccalaureate completion (Adelman,

127

2006; Attewell et al., 2012) for traditional-age students. The results from the present study
suggest that adults also benefit from using summer terms to try to earn more credits.
Increased enrollment intensity did not contribute significantly to transfer or baccalaureate
outcomes. The overall average intensity per enrolled term for adults in the present study was
nearly 7 credits, a little over half-time (see Table 28). Studies have indicated that higher intensity
levels in the first term, even if they were less than full-time (12 or more credits), were associated
with increased likelihoods of transfer for students of any age (Doyle, 2009) and baccalaureate
completion for traditional-age students (Attewell et al., 2012). Beyond the first term, higher
average intensity per term was associated with transfer for any age students as well (Hagedorn et
al., 2008). This is the most directly comparable finding available in the literature, as most other
studies utilized a dichotomous full-time status variable, such as “first term only” or “exclusively
throughout”, as the intensity measure. Encouraging, or even requiring, increased credit loads is a
popular strategy to try to improve degree completion. However, adults often have external
commitments that interferer with their ability to successfully manage a heavier credit load. So
higher credit loads that result in lower grades or withdrawals can actually slow adults down and
reduce their GPAs. The finding that the adults in this study did not see significant positive or
negative effects from increased intensity may suggest that adults would not benefit as much from
college completion initiatives that include policy efforts aimed at increasing enrollment intensity
to 12 or 15 credits per term (e.g., Johnson, 2011; Complete College America, 2013a, 2013b).
The number of enrollment breaks in regular (non-summer) terms also did not show a
significant influence on the transfer or baccalaureate completion outcomes. This finding is
consistent with research on adult transfer outcomes which show that continuity improved the
chances of transfer for traditional-age students but was not significant for adult students (Moore
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et al., 2009). This finding suggests that adults may be better able than traditional-age students to
manage the disruption of stopping and starting college classes. It is worth noting that this
interpretation may be counterbalanced by the significant positive value of summer enrollment in
the present study, which seems to suggest that being more consistent in taking courses during
summer does confer a transfer benefit. In any case, discontinuities in enrollment did not seem to
hinder the adults in this sample.
Findings for Baccalaureate Completion Outcomes
The second research question was addressed by an analysis of variables influencing the
baccalaureate completion outcome. This section will move briefly over variables that showed
similar effects to those in the vertical transfer analysis and concentrate on the variables whose
effects were different.
Student profile variables. As was the case in the transfer analysis, adult FTIC students
had much lower odds of completing bachelor’s degrees than returning students, and each
additional year of age at entry was associated with a slight reduction in completion odds.
Racial/ethnic background variables operated differently in the completion analysis. Adult
Asian students had much higher odds of baccalaureate completion, compared to White students.
This finding is consistent with the literature that indicates that Asian community college students
transfer at higher rates (Moore et al., 2009) and are more likely to complete bachelor’s degrees
(Leinbach & Jenkins, 2008) than are White students. At the same time, results for Hispanic
students did not show any significant impact on degree completion. Considering the negative
finding for Hispanic students regarding transfer, perhaps the lack of negative impact was partly
the result of higher levels of attrition prior to the transfer step. In other words, the smaller subset
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of Hispanic students who actually achieved transfer might have been the ones more prepared for
the subsequent task of baccalaureate completion.
Program of study variables. As was the case for vertical transfer, program of study
variables reflected the greatest increases in odds of completion in the entire analysis. Being
enrolled in a transfer-oriented program at the community college increased the odds of
completion for adults five times, and a non-transfer degree program more than tripled the
completion odds, as compared to adults in non-degree programs. However, in contrast to the
vertical transfer analysis, the remaining category of degree program (limited entry) was not
associated with any significant change in the completion odds. It may be that the more structured
nature of limited entry programs helped adults achieve transfer, but then without the structure,
they did not do as well. Alternatively, it might be the case that limited entry degrees, which are
often part of a stackable career ladder of credentials, eventually brought adults back to four-year
institutions after an interval of time in which they used the associate-level credential in the
workplace. (Some “2+2” bachelor’s programs such as RN-to-BSN programs require an earned
associate degree plus a year or more of field experience for admission to the second-stage
program.) This sequence of events could potentially result in a transfer event within the six-year
observation timeframe but push the subsequent baccalaureate completion past the cutoff.
Early momentum variables. Increased first-year GPA at the original community college
was associated with higher odds of baccalaureate completion for adults. This finding was
consistent with first-year GPA findings that improve the chances of baccalaureate completion for
traditional-age students (e.g., Adelman, 2006; Crisp & Nunez, 2014). First-year GPA may be
positively influential for completion but not for transfer for similar reasons that the influence of
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being Hispanic was negatively significant for transfer but not for completion: the difference in
composition of the subgroup of students that succeeds in achieving a vertical transfer.
The level of first-year credit accumulation also did not significantly influence the odds of
degree completion, as was the case for the transfer outcome. This may suggest that adults do not
need a fast start in order to reach successful outcomes.
Degree pathway variables. The variables related to degree pathways (gateway English
completion, gateway Math completion in the first two years at the original community college,
and pre-transfer associate degree completion) did not contribute significantly to the
baccalaureate completion model. The challenges of measuring gateway courses were discussed
previously in relation to the transfer analysis, as were the limitations on being able to divide the
small total of associate degrees in the present study into transfer and non-transfer degree
categories, as the literature indicates is meaningful.
Uses of time variables. As was the case for vertical transfer, adult students who enrolled
in summer terms had higher odds of baccalaureate completion. This finding is consistent with
studies that found summer enrollment to be a positive influence on baccalaureate completion
(Adelman, 2006; Attewell et al., 2012) for traditional-age students. The results from the present
study suggest that adults also benefit from using summer terms to try to earn more credits.
Vertical transfer as a mediating variable. The variable of vertical transfer was
evaluated as a mediating variable in the analysis of the post-transfer baccalaureate completion
outcome. The addition of vertical transfer as a final step did add a lot to the proportion of
explained variance, but it returned an extremely high coefficient and standard error. The
bivariate correlation of vertical transfer and baccalaureate completion was high (nearly 51%) and
the transfer variable appeared to have multicollinearity. This is not surprising, considering that in
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the usual course of events, a vertical transfer is a necessary pre-condition for a bachelor’s degree.
The vertical transfer variable was removed from the sequential analysis and the final model.
Implications for Theory
The theoretical framework of academic momentum provided a set of variables that have
been shown to be correlated with the likelihood of community college students achieving vertical
transfer and completing bachelor’s degrees. One goal of this study was to examine how these
academic momentum variables would explain the chances of vertical transfer and baccalaureate
completion for adult community college students in particular. The results support the role of
academic momentum as a theory that explains meaningful elements in adult students’ transfer
and completion outcomes. Adding momentum variables into the sequential logistic regression
increased the overall variance explained and accounted for some of the variance previously
assigned to student demographic and profile attributes, such as gender, race/ethnicity, and age.
These findings reinforce the explanatory power of this theory and expand it into new
populations.
Another related technical goal was to test an adapted milestone and momentum point
analytic framework as a straightforward way to measure and benchmark any college students’
academic momentum using readily available longitudinal data. The data collection and analysis
process was guided by this goal, and was designed to utilize variable definitions and dataset
parameters that could be easily reproduced from other institutions’ administrative student records
and from the nationally available Student Tracker dataset. Institutional researchers or other
researchers with access to both data sources can easily develop a study using this analytic
framework and repeat it over time to ascertain trends, allowing them to understand the
circumstances of their particular student populations. Institutions that can analyze their students’

132

academic progress rigorously, efficiently and consistently can trend those results over time to
better evaluate whether their own efforts to help students are in act making a difference. The
analytic framework presented in the present study is flexible but is based on established theory,
so it can be readily adopted by other institutions and adjusted to reflect the specifics of their
student populations.
A third goal was to compare the findings for adult community college students to existing
research on academic momentum and transfer outcomes, to see whether adults show a different
pattern regarding which academic momentum variables are significant contributors. The results
of this study suggest that there are differences: these adults do not experience certain momentum
variables, such as lower first-year credit accumulation or increased numbers of enrollment
breaks, as negative in the same way that traditional-age students do. The roles of other
momentum variables for adults are harder to ascertain, and probably need to be addressed in
future studies with a more focused subsample of adult students. In any case, adults as a distinct
population have been shown to be worthy of increased study.
Implications for Practitioners
Some key findings from this study can inform practitioners at community colleges about
ways to help adult students achieve better outcomes through adjustments in policy or
programming. First, all incoming adult students should be encouraged to select programs of
study, whether transfer-oriented or non-transfer-oriented, and not remain undecided. Increased
structure can help adult students in other ways. Recent college completion initiatives have
included strategies such as guided pathways, in which students are required not just to declare a
program or program area, but are given a series of enrollment steps in a suggested sequence that
maximizes efficiency in completing degree requirements. Another strategy is block scheduling,
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in which cohorts of students are registered into sets of courses in a desired sequence and timing.
These kinds of strategies are likely to work well for adults, who have shown that structured
programs make a big difference in their transfer and completion outcomes.
Certain subpopulations of adult students were shown to have worse outcomes. The most
notably at risk for lower odds of both transfer and baccalaureate completion were adult firsttime-in-college (FTIC) students. Like any incoming students, adult students face the ordinary
challenges and dislocations of attending college; adults also can experience additional feelings of
alienation or lack of belonging because they do not fit the conventional picture of typical
traditional-age college students. At least adults who are returning to college have usually had
some exposure to college life, culture and vocabulary, however brief. Adult FTIC students, on
the other hand, are facing it all for the first time. Thus, adult FTICs are at a further disadvantage
relative to their adult returning-student counterparts and will need more support and guidance to
succeed. Community colleges should examine their own student populations to determine how
many adults are also FTICs, to understand better the needs of their adult population. Student
affairs professionals at community college are used to considering the integration and orientation
needs of adults as returning students, but they should consider adding programming or
information that explicitly addresses concerns specific to FTICs with no college experience that
also uses language or settings that are relevant to adults rather than traditional-age students. Also,
community colleges can work to develop supportive communities of adult FTIC students,
perhaps linked to adult returning students as peer mentors, which could offer both
subpopulations of adults valuable links to support and provide adult FTICs an essential feeling of
belonging in college.
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Adult Hispanic students, in the present study, were the only racial/ethnic student group
found to be less likely to achieve vertical transfer. They are members of two subpopulations that
have lower rates of transfer overall, according to the literature: underrepresented minorities in
general (e.g., Dougherty & Kienzl, 2006; Leinbach & Jenkins, 2008; Wang, 2012), and Hispanic
students in particular (e.g., Moore et al., 2009). As was the case for adult FTIC students, who
would benefit from support for adults but also from support targeted for FTIC adults, there is a
general need for support and resources to be directed towards all adult underrepresented students,
as well as a specific need for support and resources that are culturally targeted to adult Hispanic
students who have transfer goals. The same approach would help any underrepresented group of
students.
The finding that summer enrollment is beneficial for both transfer and completion is quite
actionable. Adults can be encouraged to enroll in summer terms, and not take breaks in their
studies, as a way to help them succeed. Messaging recommending enrolling in summer courses
can be distributed and advisors can be educated about the benefits of summer courses and of
maintaining consistent enrollment to maintain forward progress. Even though continuity was not
a significant finding for adults in the present study, it is nonetheless good advice for all students.
Community colleges can also act to ensure that a broad range of necessary courses are in fact
offered during the summer by providing faculty and departments incentives or policy-based
guidelines as to scheduled offerings.
Finally, there was one finding specific to baccalaureate completion that has implications
for practitioners. Adults with higher first-year GPAs had better odds of eventually completing
bachelor’s degrees within six years. This is an old-fashioned finding, but nevertheless important.
Along with support and resources to help adults feel welcome in community colleges and
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structured programs to help them best manage the choices they face, it is also important for
personnel at the community college, from student affairs to advisors to faculty, to maintain high
expectations for excellence and performance, and to encourage adult students to challenge
themselves right at the beginning. The literature shows that students’ degree aspirations can
change once they start college; high expectations and strong support at college can help adult
community college set goals for bachelor’s degrees or higher from the start.
Nonsignificant results also have implications for policy-making. Recent college
completion initiatives have set a priority on encouraging college students to increase their
enrollment intensity to 15 credits (e.g., Johnson, 2011; Complete College America, 2013a,
2013b). These initiatives cite research connecting increased intensity to increased completion
rates, but that research is based primarily on traditional-age students. However, policies that use
positive or negative incentives (such as restricted scholarships or additional fees on credits over
time) to push students into full-time credit loads risk disadvantaging adult students. The
nonsignificant role of enrollment intensity for adults in the present study may indicate that fulltime enrollment is not as crucial for adult students, who have other strategies to be successful.
Limitations
This study has some limitations. First, it is based at a single community college using a
sample from a single entering cohort of adult students. As such, it is not generalizable to other
institutions or regions of the country. Second, the study depends upon a dataset assembled from
two different sources (the community college’s administrative records and the National Student
Clearinghouse’s national enrollment and degree completion database) that includes only students
who could be identified and matched in both sources. Third, the sample of adults examined was
broad and somewhat heterogeneous in terms of their declared programs of study, their status as

136

FTICs or returning students, and their four-decade-wide age range. The broadly defined sample
was an intentional choice for the present study, which was intended to provide a baseline view of
an understudied population (adult community college students) including a heretofore unstudied
subpopulation (adult community college students returning to college) and their transfer and
completion outcomes. This baseline view sets the stage for more focused studies of adult transfer
outcomes in the future.
Future Research
The possibilities for future research in the area of adult community college students and
transfer are manifold. The results of this study suggest additional, more focused follow-up
studies using the same kind of dataset, such as a study with a sample that excludes adults in nondegree programs and compares adults in different program types, or that compares adult FTIC
students to returning students. Differences between younger adults (25-34) and older adults (3564) could be explored by grouping students into age ranges for comparison or to divide the
effects of increasing age into more meaningful levels. Some variables would be improved with
some fine-tuning, such as changing summative variables that are affected by duration of
enrollment at the community college (such as enrollment breaks or summer terms) into ratios and
reversing the definition for the college ready variable to more clearly denote its role as an
indicator of developmental enrollment. Finding a place for the momentum variable of credit
efficiency that does not introduce multicollinearity in the analysis would also be a productive
direction.
The environment of increased accountability in recent years has forced institutions to
figure out how to improve college completion outcomes while reducing costs and time to degree
for their students. In this environment, a framework for longitudinal transfer studies with a sound
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theoretical basis that can be developed and repeated easily across years, institutions or regions
while using existing data is a promising tool for future researchers.
This baseline study of adults also opens up interesting directions for future research with
expanded datasets. Direct comparisons of traditional-age and adult students from the same cohort
of incoming students would touch directly on the question of differences between these
populations. Drawing on the data elements already available in the Student Tracker dataset for
enrollment intensity levels, start and end dates of enrollment, multiple transfer events, type of
institution and sometimes the type of degree program declared or degree earned, would allow a
researcher to also examine the post-transfer activity of community college students. Of course,
expanding the analysis in this direction would also necessitate a change in analytical approach to
a multi-level analysis and probably the use of a structural equation model (SEM) technique. In
fact, even within just the original dataset, a study using a SEM approach would be a productive
way to get another baseline view or a more focused view of both vertical transfer and
baccalaureate completion in one analytical pass.
Moving further afield, the current dearth of longitudinal studies on adult college students,
and specifically on adult community college students, leaves a lot of room for future
investigations into factors that impact transfer and baccalaureate completion for adults. Since the
adult student population is largely understudied, future research should characterize the
population (and any subpopulations) more fully. Qualitative and mixed methods studies could
examine aspects of the academic experiences of adults, and the cognitive and non-cognitive
variables that are meaningful for adults in college. Other topics ripe for exploration are adults’
internal motivation, their approach to academic problem-solving, and their emotional responses
to college circumstances, such as their interactions with traditional-age students, fellow adult
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faculty members, or student support services. The experiences of adult FTIC and returning
students in and out of the classroom could form the basis for rich case studies that could
illuminate the factors that help some students succeed or fail to reach their desired outcomes.
Conclusion
Adult community college students, age 25 and older, have been understudied in the
extensive college transfer literature, which otherwise focuses on traditional-age college students
age 18 to 24, or students of unspecified age. According to the theoretical framework of academic
momentum articulated by Clifford Adelman (2006), enrollment patterns during college can speed
up or slow down students’ progress. The limited transfer research on adult students suggests that
adults respond differently than traditional-age students to certain academic momentum variables
that can impact vertical transfer and baccalaureate outcomes.
This quantitative longitudinal study examined 1,712 student records using sequential
logistic regression to determine the relative impact of specific academic momentum variables,
controlling for individual profile characteristics, on the likelihood of adult community college
students achieving vertical transfer or post-transfer baccalaureate degree completion.
Key findings included the fact that adults who select any type of degree or transfer
program have notably higher odds of transfer, adult first-time-in-college students have markedly
lower odds of transfer and completion than returning students, and taking courses in summer
terms increased both transfer and completion odds. Other momentum variables such as breaks in
enrollment, decreased enrollment intensity and reduced first-year credit accumulation have been
shown to hinder traditional-age students from vertical transfer and baccalaureate completion, but
did not have the same negative effects on adults in this study. Overall, results from this study
suggest that academic momentum variables do impact adults’ likelihood of success on the
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transfer pathway, but the effects of academic momentum differ between adults and traditionalage students. This finding has implications for how decision-makers formulate policies and
procedures related to student enrollment patterns that might negatively affect adult students. It
also opens the door to future research on this important but poorly understood population of
undergraduates who are traveling on the complex vertical transfer pathway.
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Appendix
Table A-1
Early Momentum: Credit Accumulation and Transfer/Degree Outcomes in Undergraduates
Starting at Public Two-Year Institutions a
Finding
Increases in 1st Yr credits (regardless of total
or whether developmental or college-level)
had a positive linear relationship with VT/AC
(all p < .05, overall and across all subgroupsgender, race/ethnicity, enrollment intensity).
Students with 20+ earned credits tripled their
likelihood of VT (from 15.7% to 43.7%) or
VT/AC (from 21.2% to 51.2%).
Earning 30+ credits in 5 years or in 1st Yr
were each positively correlated with outcomes
for both groups (all p < .05):
--30+ credits in 5 yrs: Likelihood of
outcome increased from 11.5% to 59.1%
(college) and 9.7% to 59.3% (transfer).
--30+ credits in 1st Yr: Likelihood of
outcome increased from 14.6% to 65.3%
(college) and 20.0% to 69.8% (transfer).
Students who earned more pre-transfer credits
were more likely to VT:
< 20 2Yr credits = 41% VT; 20-39 2Yr credits
= 49% VT; 40-59.9 2Yr credits = 56% VT;
60+ 2Yr credits = 59% VT.

Outcome
VT/AC;
VT 7 years

Sample/Method a
247,493 DS
FTICs any age
(Calif.)

Source
Moore et
al., 2009

Logistic
regression

VT/AC
(college
group);
VT/AC/TR
(transfer
group)
5 years

87,820 any FTICs
any age (Wash.)

Credits
earned 6
years; AC
or BC 8.5
years

2,010 DS 2Yr &
4Yr FTICs BASP
primarily trad-age
(BPS:04/09)

Leinbach
& Jenkins,
2008

Stepwise logistic
regression

Monaghan
&
Attewell,
2014

Logistic
For 2Yr, the pace of credit accumulation
regression with
slowed (total attempted credits and efficiency
PSM
of earning) both decrease after 2nd Yr.
Increases in credits earned are associated with VT 6 years 930 2Yr & 4Yr
Doyle,
an increased probability of VT: b (SE) = 0.04
FTICs BASP any 2011
(0.03), p < .001.
age (BPS:96/01)
PSM results suggest that the impact is lower
Dose-response/
once selection bias is reduced.
PSM
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; TR = Transfer-readiness;
FTIC = first-time-in-college student; DS = Degree/credential-seeking student; BASP =
baccalaureate aspirations; Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year
institution; 4Yr = Four-year institution; 1st Yr = First calendar year; 2nd Yr = Second calendar
year; PSM = propensity-score matching.
a
Samples are comprised of two-year institution entrants except as noted.
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Table A-2
Early Momentum: Credit Efficiency and Transfer/Degree Outcomes in Undergraduates Starting
at Public Two-Year Institutions a
Finding
“WRPT ratio” (W & retake grades / all
course grades) showed credit waste. High
WRPT decreased BC likelihood.
WRPT ratio: b (SE) = -2.31 (0.43), t
(4595) = 3.06, p = .01, delta p = -0.49.
Pseudo R2 = 0.44.
“Credit Completion Ratio (CCR)” (credits
earned / credits attempted).

Outcome
BC 8.5
years

VT/AC;
VT 7
years

Sample/Method a
1.2M CC and 4yr
FTICs trad-age
attended 4Yr at any
time
Sequential logistic
regression
247,493 DS FTICs any
age (Calif.)

Students with 1st Yr CCR values >80%
are twice as likely to VT (from 15.2% to
27.8%) or VT/AC (from 14.6% to 38.7%),
all p < .05, overall and across all
subgroups.
“Course Success Ratio (CSR)” (credits
VT 3.5
passed / credits attempted).
years

Logistic regression

Value of CSR significantly distinguished
VT from non-VT: structure matrix value =
0.51; model Wilks’ Lambda = 0.85 (11, 1,
3035), p < .001.
Pace of credit accumulation slowed
VT/BC 6
(attempted credits and efficiency of
years
earning both decreased) after 2nd Yr for
2Yr entrants

Stepwise discriminant
analysis

3,701 2Yr students any
age (LACCD – Calif.)

2,010 DS 2Yr & 4Yr
FTICs BASP primarily
trad-age (BPS:04/09)

Source
Adelman,
2006

Moore et
al., 2009

Hagedorn
et al.,
2008

Monaghan
&
Attewell,
2014

Logistic regression
with PSM
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; FTIC = first-time-incollege student; DS = Degree/credential-seeking student; BASP = baccalaureate aspirations;
Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year institution entrant; 4Yr = Four-year
institution; 1st Yr = First calendar year; 2nd Yr = Second calendar year.
a
Samples are comprised of two-year institution entrants except as noted.
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Table A-3
Early Momentum: Grade Performance and Transfer/Degree Outcomes in Undergraduates
Starting at Public Two-Year Institutions a
Finding
Higher quintiles of 1st Yr GPA increased
likelihood of BC.
1st Yr grades: b (SE) = 1.10 (0.11), t (4595) =
3.14, p = .01, delta p = 0.23.
Positive trend in cumulative GPA increased
likelihood of BC.
Trend in grades: b (SE) = 0.59 (0.12), t (4595) =
2.74, p = .02, delta p = 0.12.
Pseudo R2 = 0.44.
1st Yr GPA was positively associated with
VT/AC (all p < .05, overall and across all
subgroups).
Increases in GPA were positively associated
with VT: b (SE) = 0.5 (0.1), p <.001, OR = 1.7,
95% CI [1.5-2.0].

Outcome
VT/AC;
VT 7
years

Sample/Method a
1.2M 2Yr and 4Yr
FTICs trad-age
attended 4Yr at
any time

Source
Adelman,
2006

Sequential logistic
regression

VT/AC;
VT 7
years
VT 6
years

247,493 DS FTICs
any age (Calif.)
Logistic regression
4,020 FTICs any
age (BPS:04/09)

Moore et
al., 2009
LaSota,
2012

Exploratory multilevel logistic
regression
Increases in 1st Yr GPA increased likelihood of VT 10
490 FTICs BASP
Eddy et
VT: b (SE) = 0.20 (0.10), p < .05, OR = 1.22.
years
trad-age
al., 2006
(HS&B/So 80)
Logistic regression
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; FTIC = first-time-incollege student; DS = Degree/credential-seeking student; BASP = baccalaureate aspirations;
Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year institution; 4Yr = Four-year
institution; 1st Yr = First calendar year; 2nd Yr = Second calendar year.
a
Samples are comprised of two-year institution entrants except as noted.
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Table A-4
Degree Pathways: Gateway Math and English Courses and Transfer/Degree Outcomes in
Undergraduates Starting at Public Two-Year Institutions a
Finding
Completing CL Math or English in 1st Yr is each
positively associated with VT/AC (all p < .05,
overall and across all subgroups).

Outcome
VT/AC;
VT 7 years

Completing any CL Math course by end of 2nd
Yr nearly tripled likelihood of VT (from 16.9%
to 53.1%) and VT/AC (from 22.0% to 61.1%).

Source
Moore et
al., 2009

Logistic
regression

Completing any CL English course by end of
2nd Yr doubled likelihood of VT (from 16.2% to
43.7%) and VT/AC (from 21.2% to 51.2%).
Completing CL English or Math any time at 2Yr VT/AC
tripled the probability of outcomes (all p < .05).
(college
group);
-Math: Probability increased from 17.0% to
VT/AC/TR
65.5% (college) and 17.9% to 55.4% (transfer).
(transfer
-English: Probability increased from 11.3% to
group)
71.4% (college) and 16.5% to 51.7% (transfer).
5 years
Completing first CL Math course doubled the
VT 6 years
chances of VT: b (SE) = 0.7 (0.09), t = 8.0, p <
.001, OR = 2.1, 95% CI [1.8-2.5].
Completing first CL English course doubled the
chances of VT: b (SE) = 0.7 (0.08), t = 9.0, p <
.001, OR = 2.1, 95% CI [1.8-2.5].
“Transfer readiness (TR)” (attempting and
passing courses required for transfer) was the
strongest differentiating factor for VT and nonVT: structure matrix value = 0.811; model
Wilks’ Lambda = 0.85 (11, 1, 3035), p < .001.

Sample/Method a
247,493 DS
FTICs any age
(Calif.)

87,820 FTICs
any age (Wash.)
Stepwise logistic
regression

4,020 FTICs any
age (BPS:04/09)

Leinbach
&
Jenkins,
2008

LaSota,
2012

Exploratory
bivariate logistic
regression
VT 3.5
years

3,701 2Yr
students any age
(LACCD –
Calif.)

Hagedorn
et al.,
2008

Stepwise
Ratio of CL to developmental credits in Math &
discriminant
English distinguished VT and non-VT: structure
analysis
matrix value = 0.44 (model p < .001).
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; FTIC = first-time-incollege student; DS = Degree/credential-seeking student; 2Yr = Two-year institution; 4Yr =
Four-year inst.; 1st Yr = First calendar year; 2nd Yr = Second calendar year; CL = college-level.
a
Samples are comprised of two-year institution entrants except as noted.
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Table A-5
Degree Pathways: Pre-Transfer Associate Degrees and Transfer/Degree Outcomes in
Undergraduates Starting at Public Two-Year Institutions a
Finding
Completing transfer-oriented associate degrees
(AA/AS) prior to VT increased likelihood of
BC 4 years post-VT by 6.9%: b (SE) = 0.07
(0.03), p < .01.
No effect for AAS degrees or unspecified
associate degrees.
Completing any associate degree increased
likelihood of BC 6 years post-VT by 4.0
percentage points: OR (SE) = 1.22 (.05), p <
.01. A pre-transfer associate degree also
increased likelihood in 4 and 5 years, both p <
.01.

Outcome
BC 4
years
post-VT

Sample/Method a
4,549 post-VT
w/in CUNY
system any age
(CUNY – NY)

Source
Crook,
Chellman
& Holod,
2012

Probit regression
BC 4, 5
and 6
years
post-VT

40,975 post-VT w/
50-70 2yr credits
FTICs any age
(Virginia)

Crosta &
Kopko,
2014

Logistic regression

Completing transfer-oriented associate degree
(AA/AS) prior to VT increased the likelihood
of BC 4, 5 and 6 years post-VT, all p < .01. In 6
years, increase was 9.5 percentage points: OR
(SE) = 1.52 (0.07), p < .01.
No significant effect found for AAS degrees.
Among post-VT students, 16-25% of post-VTs
(depending on subgroup) had also completed an
AA/AS degree.
Degree from initial 2Yr institution contributed
to the likelihood of VT: b (SE) = 0.61 (0.27), p
< .05; OR = 1.84.

VT/AC;
VT 7
years
VT 10
years

247,493 DS FTICs
any age (Calif.)

Moore et
al., 2009

Logistic regression
490 FTICs BASP
trad-age
(HS&B/So 80)

Eddy et
al., 2006

Logistic regression
Completing associate degree increased
VT 12
4,752 FTICs tradSurette,
likelihood of VT: b = 27.62, t = 8.09.
years
age
2001
Probit regression.
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; FTIC = first-time-incollege student; DS = Degree/credential-seeking student; BASP = baccalaureate aspirations;
Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year institution; 4Yr = Four-year
institution; 1st Yr = First calendar year; 2nd Yr = Second calendar year.
a
Samples are comprised of two-year institution entrants except as noted.
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Table A-6
Student Uses of Time: Enrollment Intensity (Full-Time at Start) and Transfer/Degree Outcomes
in Undergraduates Starting at Public Two-Year Institutions a
Finding
For 2Yr entrants:
--PT 1st term is related to lower levels of credit
accumulation across college career. Growth
curve for starting at <9 credits (low PT load) was
lower than curves for starting at 9-11 credits
(high PT) or FT (12-14, 14-16, or 16+ credits).
--PT 1st term (<12 credits) is associated with a
9.8% reduction in probability of AC (p < .001).
-1st Term 6+ credits was associated with a 8%
higher probability of VT compared to less than
half-time (<6 credits) (bs = 0.54-0.44, all p < .05,
matched samples).
-1st Term 9+ credits was associated with 10%
higher probability of VT (bs = 0.57-0.67, all p <
.05, matched samples).
-1st Term12+ credits was associated with 11%
higher probability of VT (bs = 0.55-0.67, all p <
.05, matched samples).
FT 1st term increased likelihood of VT by 36%:
b (SE) = 0.77 (0.30), p < .01, delta p = 0.36.

Outcome
Credits
earned 6
years;
AC or
BC 8.5
years

Sample/Method a
2,570 2Yr & 4,300
4Yr FTICs tradage
(NELS:88/2000)
Growth-curve
analysis; ATT
analysis

Source
Attewell
et al.,
2012

VT 6
years

10,774-11,664 (4
annual cohorts)
FTICs any age
(Tenn.)

Doyle,
2009

Logistic regression

1,421 FTICs
Wang,
BASP trad-age
2012
(NELS:88/2000)
Logistic regression
FT 1st term nearly doubles likelihood of VT/AC
VT/AC;
247,493 DS FTICs Moore
(from 16.9% to 31.8%) compared to PT, (p <
VT 7
any age (Calif.)
et al.,
.05, overall and across all race/ethnic subgroups). years
Logistic regression 2009
FT 1st term was second most influential variable, VT 10
490 FTICs BASP
Eddy et
increasing VT likelihood 2.5 times: b (SE) = 0.92 years
trad-age
al., 2006
(.25), p < .01; OR 2.52.
(HS&B/So 80)
Logistic regression
FT 1st term was associated with increased
VT/AC;
4,481 2Yr entrants Porchea
likelihood of VT with pre-transfer associate
VT 5
any age
et al.,
degree (b = 0.60, p < .01).
years
Logistic regression 2010
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; FTIC = first-time-incollege student; DS = Degree/credential-seeking student; BASP = baccalaureate aspirations;
Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year institution; 4Yr = Four-year
institution; 1st Yr = First calendar year; 2nd Yr = Second calendar year; FT = full-time (12+
credits); PT = part-time (1-11.9 credits).
a
Samples are comprised of two-year institution entrants except as noted.
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VT 8
years

Table A-7
Student Uses Of Time: Enrollment Intensity (Exclusively and Primarily Full-Time) and
Transfer/Degree Outcomes in Undergraduates Starting at Public Two-Year Institutions a
Finding
Exclusively FT attendance increased the
likelihood of VT for trad-age students (b (SE)
= 0.61 (0.24), p < .05) and any age students (b
(SE) = 0.79 (0.38), p < .05).

Outcome
VT 8
years
(tradage), 8
years
(any
age)

Exclusively FT attendance decreased the
likelihood of VT for WH students (b (SE) = 0.34 (0.17), OR = 0.71, p < .05) but had no
significant effect for URM students (BL and
HI).

VT 6
years

Primarily FT attendance increased the chances
of VT by four times: b (SE) = 1.5 (0.1), t =
11.5, p < .001, OR = 4.4, 95% CI = [3.4-5.7].

VT 6
years

Higher levels of intensity (average number of
courses taken per term) significantly
distinguished VT from non-VT: structure
matrix value = 0.32; model Wilks’ Lambda =
0.85 (11, 1, 3035), p < .001.

Sample/Method a
1 cohort FTICs
trad-age
(NELS:88/2000)
& 1 cohort FTICs
any age
(BPS:90/94)
FTICs
Logistic
regression
1,360 DS BASP
WH & URM
FTICs trad-age

Source
Dougherty
& Kienzl,
2006

Crisp &
Nunez,
2014

HGLM

VT 3.5
years

4,020 FTICs any
age (BPS:04/09)

LaSota,
2012

Exploratory multilevel logistic
regression
3,701 2Yr
students any age
(LACCD – Calif.)

Hagedorn
et al.,
2008

Stepwise
discriminant
analysis
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; FTIC = first-time-incollege student; DS = Degree/credential-seeking student; BASP = baccalaureate aspirations;
Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year institution; 4Yr = Four-year
institution; 1st Yr = First calendar year; 2nd Yr = Second calendar year; FT = full-time (12+
credits); PT = part-time (1-11.9 credits); BL = Black/African-American; HI = Hispanic; WH =
White; URM = Underrepresented minority (BL or HI).
a
Samples are comprised of two-year institution entrants except as noted.
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Table A-8
Student Uses of Time: Enrollment Continuity and Transfer/Degree Outcomes in Undergraduates
Starting at Public Two-Year Institutions a
Finding
Outcome
Clusters of students with both high enrollment VT
intensity & high continuity have higher rates of
VT (29-33%) than clusters with lower intensity
(14-16%).
“Continuity index” (number of non-enrolled
regular semesters). Higher levels of continuous
enrollment were a significant predictor that
distinguished VT from non-VT: structure
matrix value = 0.04; model Wilks’ Lambda =
0.85 (11, 1, 3035), p < .001.

VT 3.5
years

Continuous enrollment (no regular term
interruptions) increased likelihood of VT by
31%: b (SE) = 1.39 (0.22), p < .01, delta p =
0.31.

VT 8
years

Continuous enrollment increased likelihood of
VT by 2.3 times: b = 0.86, p < .01, OR = 2.35).

VT 6
years

Continuous enrollment (no stop-out in regular
terms) slightly increased the likelihood of VT
(from 22.9% to 29.1%) and VT/AC (from
28.9% to 36.0%),

VT/AC;
VT 7
years

Sample/Method a
14,429 DS or VTseeking FTICs any
age
Cluster analysis
3,701 2Yr students
any age (LACCD
– Calif.)
Stepwise
discriminant
analysis
1,421 FTICs
BASP trad-age
(NELS:88/2000)

Source
Crosta,
2014

Hagedorn
et al.,
2008

Wang,
2012

Logistic regression
2,680 FTICs trad- Roksa,
age
2006
(NELS:88/2000)
Logistic regression
247,493 DS FTICs Moore et
any age (Calif.)
al., 2009
Logistic regression

Continuous enrollment was positively
associated with VT/AC (p < .05 overall and for
trad-age students age 17-20). Relationship was
not significant for adults (25+).
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; FTIC = first-time-incollege student; DS = Degree/credential-seeking student; BASP = baccalaureate aspirations;
Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year institution; 4Yr = Four-year
institution; 1st Yr = First calendar year; 2nd Yr = Second calendar year.
a
Samples are comprised of two-year institution entrants except as noted
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Table A-9
Student Uses of Time: Summer Credits and Transfer/Degree Outcomes in Undergraduates
Starting at Public Two-Year Institutions a
Finding
Earning any number of credits in a summer
term tripled the likelihood of VT (from
10.8% to 36.5%) and VT/AC (from 14.5% to
45.0%), all p < .05, overall and across all
subgroups.

Outcome
VT/AC; VT
7 years

Earning 4+ credits in summer terms
increased likelihood of BC (b (SE) = 0.56
(0.06), t (4595) = 3.25, p = .01, delta p =
0.12. Pseudo R2 = 0.44.

BC 8.5
years

Sample/Method a
247,493 DS
FTICs any age
(Calif.)
Logistic
regression
1.2M 2Yr and
4Yr FTICs tradage attended 4Yr
at any time
Logistic
regression
2YR & 4Yr
FTICs trad-age

Source
Moore et
al., 2009

Adelman,
2006

Attempting any credits in summer term
Credits
Attewell
between 1st Yr and 2nd Yr increased the
earned 6
et al.,
likelihood of AC or BC for both 2Yr and 4Yr years; AC
2012
entrants, but the impact was stronger for 2Yr or BC 8.5
Growth-curve
entrants.
years
analysis (for
-2Yr entrants: 15.7% increase in the
credit
probability of AC (p < .001).
accumulation);
-4Yr entrants: 4.3% increase in the
ATT analysis (for
probability of BC (p < .001).
AC or BC)
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; FTIC = first-time-incollege student; DS = Degree/credential-seeking student; Trad-age = Traditional-age (usually 1824); 2Yr = Two-year institution; 4Yr = Four-year institution; 1st Yr = First calendar year; 2nd Yr
= Second calendar year.
a
Samples are comprised of two-year institution entrants except as noted.
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Table A-10
Student Profile: Age at Entry and Transfer/Degree Outcomes in Undergraduates Starting at
Public Two-Year Institutions a
Finding
Adult age (25+) was negatively associated
with VT/AC (p < .05, overall & across all
race/ethnic subgroups).

Outcome
VT/AC;
VT 7
years

Sample/Method a
247,493 DS
FTICs any age
(Calif.)
Logistic
regression

Source
Moore et al.,
2009

VT/AC;
VT 5
years

4,481 2Yr
entrants any age

Porchea et al.,
2010

Among post-VTs, adults (25+) were less
likely to have: completed a transfer
curriculum before transfer, completed CL
Math before transfer, have earned 20+ 1st Yr
credits, or have been continuously enrolled,
compared to trad-age students.
Adult post-VTs were more likely to have: 1st
Yr CCRs above 80%.
Continuous enrollment was positively
associated with VT/AC for trad-age (p < .05)
but not for adults.
Increased age increased likelihood of
completing a credential and not transfer,
compared to drop-out (b = 0.14, p < .05)

Logistic
regression

Increased age decreased likelihood VT with
no credential vs. drop-out (b = -0.30, p <
.01).
Age was negatively associated with total
number of credits earned in three Fall terms.
A 10% increase in age reduced likelihood of
enrolling in college by 20% (2Yr) or 25%
(4Yr).
Adults were half as likely to VT in a term as
trad-age students: OR (SE) = 0.49 (0.06), p <
.01.

Enrolling
college;
credits
earned 3
years

3,139 Adult
workers (25+)
(Baltimore, Md.)
Linear regression

AC, VT 6 29,421 FTICs
years
trad-age (17-20)
& 5,652 FTICs
adult (25-64)
(Fla.)
Event history.
Competing
hazard risk
model
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Jepsen &
Montgomery,
2012

Calcagno et
al., 2007a

Table A-10 (continued)
Student Profile: Age at Entry and Transfer/Degree Outcomes in Undergraduates Starting at
Public Two-Year Institutions a
Finding
Outcome
Adults had non-significantly lower odds than AC 6
a trad-age student of AC in a term. But after years
control for math ability (placement test
scores) was added, adults had significantly
higher odds than trad-age students of AC in a
term. Final model: Adults: OR (SE) = 1.31
(0.06), p < .01.
Adult and trad-age students differed
significantly in effects of two milestones
(earning 20+ credits and completing 50% of
program credits) which benefitted all
students, but with less impact in adults.

Sample/Method a
29,421 FTICs
trad-age (17-20)
& 5,652 FTICs
adult (25-64)
(Fla.)

Source
Calcagno et
al., 2007b

Event history.
Hazard risk
model
(graduating in a
term)

--20+ 1st Yr credits (all credits): Adults had
40.7% lower odds of AC in a term compared
to trad-age students: Trad-age: OR (SE) =
6.74 (0.56), p < .05; Adults OR = 4.00;
interaction for adults: 0.59 (0.10), p < .05.
--20+ 1st Yr credits (CL credits): Adults
had 35.5% lower odds of AC in a term
compared to trad-age students: Trad-age: OR
(SE) = 7.60 (0.54), p < .05; adults OR = 4.90;
interaction for adults: 0.65 (0.10), p < .05.
Completing >=50% program credits at the
2Yr institution: Adults had 25.7% lower
odds of AC in a term than trad-age. Tradage: OR (SE) = 15.46 (1.02), p < .05, Adults:
OR = 11.49, interaction for adults: 0.74
(0.11), p < .05.
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; FTIC = first-time-incollege student; DS = Degree/credential-seeking student; BASP = baccalaureate aspirations;
Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year institution; 4Yr = Four-year
institution; 1st Yr = First calendar year; 2nd Yr = Second calendar year; CL = College-level.
a
Samples are comprised of two-year institution entrants except as noted.
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Table A-11
Student Profile: Non-Completion Risk Factors (Family Status) and Transfer/Degree Outcomes in
Undergraduates Starting at Public Two-Year Institutions a
Finding
For trad-age students, not having a child
increased the likelihood of VT: b (SE) = 0.78
(.03), p < .01; dy/dx = 0.19.
For any age students, in early models (1-3)
with demographics, high school preparation
and aspirations, students age >19 were less
likely to VT than students <19.
--Model 3: Age 19-20: b (SE) = -0.70 (0.28),
p < .05; dy/dx = -0.09. Age 21-30: b (SE) = 0.97 (0.43), p < .01; dy/dx = -0.11.
Age 31+: b (SE) = -2.11 (0.78), p < .01; dy/dx
= -0.17.
--In Model 4 (adding risk factors marital
status, parent status, and employment),
negative effects for age 21-30 and age 31+
were smaller and non-significant. Age 19-20: b
(SE) = -1.68 (0.28), p < .05; dy/dx = -0.08.
--In Model 5 (adding FT enrollment and
academic program), age 19-20 effects also
became smaller and non-significant.
Married adults earned fewer total credits in
three Fall terms.

Outcome
VT 8
years
(tradage), 8
years
(any age)

Sample/Method a
Source
1 cohort FTICs
Dougherty
trad-age
& Kienzl,
(NELS:88/2000) 2006
& 1 cohort
FTICs any age
(BPS:90/94)
FTICs
Logistic
regression

Adult workers
Jepsen &
(25+)
Mont(Baltimore, Md.) gomery,
Adults with children earned more total credits.
Linear reg.
2012
Married students 20% less likely to VT: b (SE)
1,421 FTICs
Wang, 2012
= -0.97 (0.46), p < .05), delta p = -0.02.
BASP trad-age
Parenting students were 33% less likely to VT:
(NELS:88/2000)
b (SE) = -2.09 (0.63), p < .01, delta p = -0.33.
Logistic reg.
Students with a child had in 63% lower odds of VT 6
2,680 FTICs
Roksa, 2006
VT: b = -1.15, p < .01; OR = 0.32.
years
trad-age
(NELS:88/2000)
Logistic reg.
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; FTIC = first-time-incollege student; DS = Degree/credential-seeking student; BASP = baccalaureate aspirations;
Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year institution; 4Yr = Four-year
institution; 1st Yr = First calendar year; 2nd Yr = Second calendar year.
a
Samples are comprised of two-year institution entrants except as noted.
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Enrolling
college;
credits 3
years
VT 8
years

Table A-12
Student Profile: Non-Completion Risk Factors (Employment) and Transfer/Degree Outcomes in
Undergraduates Starting at Public Two-Year Institutions a
Finding
Working <20 weekly hours increased
likelihood of VT for both WH students (b
(SE) = 0.67(0.22), p < .01, OR = 1.96) and
URM students (b (SE) = 0.79 (0.27), p < .01,
OR = 2.20), compared to working 20+ weekly
hours. Not working had no significant effect.
For trad-age students, working 1-20 hours or
21-39 hours weekly during 1st Yr increased
the likelihood of VT, compared to working
more than 40 weekly hours. Not working had
no significant effect.
Working 1-20 hours: b (SE) = 0.86 (0.24), p <
.01; dy/dx = 0.19; 21-20 hours: b (SE) = 0.49
(0.24), p < .05; dy/dx = 0.11.
High intensity working students (>20 weekly
hours) earned 78% fewer 1st Yr credits than
non-working students: b = -0.78, p < .01, 95%
CI [-1.01, -0.56].
Increased work hours for FT students resulted
in fewer earned credits per term, particularly
for 4Yr students.
All students: b = -0.07 (0.09), p < .01;
4Yr students: b = -0.61 (0.09), p < .01.

Outcome
VT 6
years

Sample/Method a
Source
1,360 DS BASP
Crisp &
WH & URM FTICs Nunez,
trad-age
2014
HGLM

VT 8
years
(tradage), 8
years
(any age)

1 cohort FTICs
trad-age
(NELS:88/2000) &
1 cohort FTICs any
age (BPS:90/94)
FTICs

Dougherty
& Kienzl,
2006

Logistic regression
Effects of
hours of
work 1
year
Effects of
hours of
work 1
year

1,834 4yr students
any age (Italy)

Triventi,
2014

Binomial regression
8,338 2Yr & 4Yr
Darolia,
students trad-age
2014
working <=40
weekly hours

System GMM
For PT students and 2Yr students, increased
work hours showed no negative effects on
earned credit totals. Increased work intensity
also showed no effects on student grades.
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; TR = Transfer-readiness;
FTIC = first-time-in-college student; DS = Degree/credential-seeking student; BASP =
baccalaureate aspirations; Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year
institution; 4Yr = Four-year institution; 1st Yr = First calendar year; 2nd Yr = Second calendar
year; FT = full-time (12+ credits); PT = part-time (1-11.9 credits); BL = Black/AfricanAmerican; HI = Hispanic; WH = White; URM = Underrepresented minority (BL and HI).
a
Samples are comprised of two-year institution entrants except as noted.
Table A-13
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Student Profile: Gender and Transfer/Degree Outcomes in Undergraduates Starting at Public
Two-Year Institutions a
Finding
Being female was positively
associated with VT/AC (p < .05,
overall and across all subgroups).

Outcome
VT/AC;
VT 7 years

Both groups: Being female was
positively correlated to outcomes
(both p < .05).

VT/AC
(college
group);
VT/AC/TR
(transfer
group)
5 years
VT 8 years
(trad-age),
8 years
(any age)

In any age students, being female
increased the likelihood of VT: b (SE)
= 0.72 (0.33), p < .05; dy/dx = 0.07.

Sample/Method a
247,493 DS FTICs any
age (Calif.)
Logistic regression
87,820 any FTICs any
age (Wash.)

Source
Moore et
al., 2009

Leinbach
& Jenkins,
2008

Stepwise logistic
regression

1 cohort FTICs trad-age
(NELS:88/2000) & 1
cohort FTICs any age
(BPS:90/94) FTICs

Being male increased the likelihood of
VT: b (SE) = 0.44 (0.22), p < .01; OR
= 1.56.

VT 10
years

Logistic regression
490 FTICs BASP tradage (HS&B/So 80)

Being male increased the likelihood of
VT: b = 27.62, t = 8.09.

VT

Logistic regression
4,752 FTICs trad-age

Dougherty
& Kienzl,
2006

Eddy et
al., 2006

Surette,
2001

Probit regression
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; TR = Transfer-readiness;
FTIC = first-time-in-college student; DS = Degree/credential-seeking student; BASP =
baccalaureate aspirations; Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year
institution; 4Yr = Four-year institution.
a
Samples are comprised of two-year institution entrants except as noted.
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Table A-14
Student Profile: Racial/Ethnic Background and Transfer/Degree Outcomes in Undergraduates
Starting at Public Two-Year Institutions a
Sample/Method a
247,493 DS
FTICs any age
(Calif.)
Logistic reg.
87,820 any
FTICs any age
(Wash.)
Stepwise logistic
regression

Finding
HI students were less likely to VT/AC (p < .05,
overall, and in FT and PT subgroups).
AS trad-age and FT students were less likely to
VT/BC (p < .05)\
AM students (college-ready) and BL students
(transfer-oriented) were less likely to achieve
outcomes.
AS students were more likely to achieve
outcomes (all p < .05).

Outcome
VT/AC;
VT 7
years

BL students were 23% less likely to VT than
White students: b (SE) = -1.19 (0.43), p < .01),
delta p = -0.23.

1,421 FTICs
BASP trad-age
(NELS:88/2000)
Logistic reg.
VT 8
1 cohort trad-age
years
(NELS:88/2000)
(trad-age), & 1 cohort any
8 years
age (BPS:90/94)
(any age) FTICs
Logistic
regression

Trad-age cohort: BL and HI students had an
increased likelihood of VT. BL: b (SE) = 0.68
(0.34), p < .05; dy/dx = 0.14. HI: b (SE) = 0.75
(0.35), p < .05; dy/dx = 0.16.

VT/AC
(college);
VT/AC/
TR
(transfer)
5 years
VT 8
years

Any age cohort: BL students had a strongly
decreased likelihood of VT: b (SE) = -2.43
(0.67), p < .01; dy/dx = -0.11.
Increased 1st Yr GPA increased likelihood of VT VT 6
for both WH (b (SE) = 0.005 (0.001), p < .001,
years
OR = 1.006) and URM (b (SE) = 0.004 (0.001), p
< .001, OR = 1.004) students.
--Working 1-19 weekly hours increased
likelihood of VT for both WH (b (SE) = 0.67
(0.22), p < .01, OR = 1.96) and URM students (b
(SE) = 0.79 (.27), p < .01, OR = 2.20).

1,360 DS BASP
WH & URM
FTICs trad-age

Source
Moore et
al., 2009

Leinbach
& Jenkins,
2008

Wang,
2012

Dougherty
& Kienzl,
2006

Crisp &
Nunez,
2014

HGLM

--Exclusively FT decreased likelihood of VT
for WH students only (b (SE) = -0.34 (0.17), p <
.05, OR = .71.
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Transfer or associate completion; FTIC = first-time-in-college student; DS =
Degree/credential-seeking student; BASP = baccalaureate aspirations; Trad-age = Traditionalage (usually 18-24); 2nd Yr = Second calendar year; FT = full-time (12+); AM = American
Indian/Native American; AS = Asian; BL = Black/African-American; HI = Hispanic; WH =
White; URM = Underrepresented minority (BL or HI).
a
Samples are comprised of two-year institution entrants except as noted.
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Table A-15
Student Profile: Socioeconomic Status and Transfer/Degree Outcomes in Undergraduates
Starting at Public Two-Year Institutions a
Finding
Each higher quintile of family SES
increased the likelihood of VT by
7%: b (SE) = 0.30 (0.09), p < .01),
delta p = 0.07.
Parents’ income is positively
associated with the likelihood of VT
with AC (b = 0.23, p < .05) or
without AC (b = 0.17, p < .05).
Increased family SES strongly
increased the likelihood of VT for
trad-age students: b (SE) = 2.26
(0.46), p < .01; dy/dx = 0.53.

Increased composite family SES
strongly increased the likelihood of
VT: b = .072, p < .01; OR = 2.06.

Outcome
VT 8 years

VT/AC; VT
5 years

Sample/Method a
1,421 FTICs BASP
trad-age
(NELS:88/2000)
Logistic regression
4,481 2Yr entrants
any age

Source
Wang,
2012

Porchea et
al., 2010

VT 8 years
(trad-age), 8
years (any
age)

Logistic regression
1 cohort FTICs tradDougherty
age (NELS:88/2000) & Kienzl,
& 1 cohort FTICs any 2006
age (BPS:90/94)
FTICs

VT 6 years

Logistic regression
2,680 FTICs trad-age
(NELS:88/2000)

Roksa,
2006

Logistic regression
490 FTICs BASP
(HS&B/So 80)

Eddy et
al., 2006

Increased composite family SES
VT 10 years
increased the likelihood of VT: b (SE)
= 0.68 (0.18), p < .01; OR 1.61.

Logistic regression
87,820 any FTICs
any age (Wash.)

Both groups: Highest and higher
quintiles of family SES are positively
correlated with outcomes (all p <
.05).

VT/AC
Leinbach
(college
& Jenkins,
group);
2008
VT/AC/TR
Stepwise logistic
(transfer
regression
group)
5 years
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; TR = Transfer-readiness;
FTIC = first-time-in-college student; DS = Degree/credential-seeking student; BASP =
baccalaureate aspirations; Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year
institution; 4Yr = Four-year institution.
a
Samples are comprised of two-year institution entrants except as noted.
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Table A-16
Student Profile: College Readiness and Transfer/Degree Outcomes in Undergraduates Starting
at Public Two-Year Institutions a
Finding
Enrolling in a Dev Math course reduced odds
of VT by 21% (OR (SE) = 0.79 (0.12), p <
.05).
Enrolling in a Dev English course reduced
odds of VT by 39% (OR (SE) = 0.61 (0.16), p
< .01).
Enrolling in a Dev course reduced likelihood
of VT in a term.
OR (SE) = 0.61 (0.04), p < .01

Enrolling in a Math or English Dev course and
in a Dev Math course reduced the odds of AC
in a term, but the negative impact was
significantly less severe on adults. There was
no significant difference between age groups
in the negative impact of enrolling in a Dev
reading or writing course.

Outcome
VT 6
years

Sample/Method a
Source
2,780 FTICs BASP Crisp &
trad-age
Delgado,
(BPS:04/09)
2014
HGLM

AC, VT
6 years

AC 6
years

29,421 FTICs tradage (17-20) &
5,652 FTICs adult
(25-64) (Fla.)
Event history.
Competing hazard
risk model
29,421 FTICs tradage (17-20) &
5,652 FTICs adult
(25-64) (Fla.)

Calcagno
et al.,
2007a

Calcagno
et al.,
2007b

Event history.
Hazard risk model

Any Math or English Dev: Trad-age OR (SE)
= 0.58 (0.02), p < .05; adults OR = 0.77;
interaction for adults: 1.33. (0.12), p < .05.
Math Dev: Trad-age OR (SE) = 0.59 (0.02), p
< .05; adults OR = 0.79; interaction for adults:
1.34 (0.12), p < .05.
Note: VT = Vertical transfer; BC = Baccalaureate completion; AC = Associate completion;
VT/AC = Combined vertical transfer or associate degree completion; FTIC = first-time-incollege student; DS = Degree/credential-seeking student; BASP = baccalaureate aspirations;
Trad-age = Traditional-age (usually 18-24); 2Yr = Two-year institution; 4Yr = Four-year
institution; 1st Yr = First calendar year; 2nd Yr = Second calendar year; Dev =
Developmental/below-college-level courses.
a
Samples are comprised of two-year institution entrants except as noted.
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Table A-17
Definitions of Variables Included in the Present Study
Variable

Definition
Dependent variable
Vertical transfer
First term of non-withdrawn attempted credits at 4-year institution occurred
Spring 2009-Summer 2014. Coded 1 if true; 0 if false.
Baccalaureate
Baccalaureate degree earned Spring 2009-Summer 2014. Coded 1 if true; 0 if
completion
false.
Independent variable
Female
Gender recorded as female. Coded 1 if true; 0 if false.
College-ready
No recorded developmental course enrollment. Coded 1 if true; 0 if false.
Pell
Eligible for Pell low-income grant in first term. Coded 1 if true; 0 if false.
Age
Age at entry to community college (age as of 9/1/2008), from 25 to 64.
FTIC (first-time-in- First-time-in-college student, self-reported or showing no post-secondary
college)
enrollment since 9/1/1998 or prior degrees. Coded 1 if true; 0 if false.
Ethnicity categories defined according to IPEDS definitions operative in Fall
Ethnicity:
2008. Each student is assigned to only one category.
Asian
Ethnicity recorded as Asian. Coded 1 if true; 0 if false.
Black
Ethnicity recorded as Black/African American. Coded 1 if true; 0 if false.
Hispanic
Ethnicity recorded as Hispanic. Coded 1 if true; 0 if false.
Ethnicity recorded as Hawaiian/Pacific Islander, Native American, Non-resident
Other ethnicity
Alien or Unknown. Coded 1 if true; 0 if false.
White
Ethnicity recorded as White. Coded 1 if true; 0 if false. (Reference category)
Limited entry
Program selected in first term was a limited entry cohort-based program or
program
program leading to limited entry admission. Coded 1 if true; 0 if false.
Non-transfer degree Program selected in first term was non-transfer-oriented AGS, AB, AAS or CA
program
(certificate of achievement) degree. Coded 1 if true; 0 if false.
Transfer-oriented
Program selected in first term was transfer-oriented AA or AS degree or a stated
program
intention to transfer. Coded 1 if true; 0 if false.
Program selected in first term was a program not leading to transfer or a degree.
Non-degree program Coded 1 if true; 0 if false. (Reference category).
Year 1 GPA
Cumulative GPA for Fall 2008, Spring 2009 and Summer 2009 terms.
Year 1 credits
Total credits earned in Fall 2008, Spring 2009 and Summer 2009 terms.
Associate degree earned at original CC prior to transfer or in 6 years (through
Associate degree
Summer 2014).
Completed a college-level English course in first two years (through Summer
Gateway English
2010) at original CC. Coded 1 if true; 0 if false.
Completed a college-level Math course in first two years (through Summer
Gateway Math
2010) at original CC Coded 1 if true; 0 if false.
Enrollment intensity
Average per-term credit load (enrolled terms only) at original CC.
Number of breaks
Total of breaks in enrollment of more than four months at original CC.
Summer enrollment
Any credit attempt in Summer at original CC. Coded 1 if true; 0 if false.
Note: CC = Community college
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Table A-18
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Results of logistic regression of vertical transfer outcome on student profile and academic momentum variables
Variables
Model 1
Model 2
Model 3
b (SE)
OR
b (SE)
OR
b (SE)
Female
.39 (.13)*** 1.48
.33 (.14)* 1.39
.32 (.14)*
College-ready
-.66 (.19)*** 0.52
-.56 (.19)*** 0.57
-.56 (.19)***
Pell
.03 (.18)
-.14 (.18)
-.09 (.20)
Age
-.03 (.01)*** 0.97
-.03 (.01)*** 0.97
-.03 (.01)***
FTIC (first-time-in-college)
-1.49 (.13)*** 0.23
-1.46 (.14)*** 0.23
-1.45 (.14)***
Asian
.06 (.25)
.04 (.25)
.05 (.25)
Black
.13 (.19)
.12 (.19)
.16 (.19)
Hispanic
-.46 (.20)* 0.63
-.44 (.20)* 0.65
-.42 (.20)*
Other ethnicity
-.36
(.21)
-.34 (.21)
-.49 (.21)* 0.61
Limited entry program
1.12 (.28)*** 3.06
1.10 (.29)***
Transfer-oriented program
.99 (.22)*** 2.70
.98 (.22)***
Non-transfer degree program
.79 (.22)*** 2.20
.79 (.22)***
Year 1 GPA
.07 (.06)
Year 1 credits earned
.01 (.01)
Associate degree
Gateway English
Gateway Math
Enrollment intensity
Number of breaks
Summer terms
Correct classification
78.7%
78.8%
78.8%
234.66 (9)***
262.12 (14)***
Wald 2 (df)
259.65 (12)***
-2 log likelihood
1517.81
1492.81
1490.34
2
Nagelkerke pseudo R
.200
.220
.222
Note: Odds ratio (OR) reported only for significant variables. Significant values are in boldface font.
.* p < .05, ** p < .01, *** p < .005

OR
1.38
0.57
0.97
0.24

0.66
3.00
2.67
2.20

Table A-18 (continued)
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Results of logistic regression of vertical transfer outcome on student profile and academic momentum variables
Variables
Model 4
Model 5
b (SE)
OR
b (SE)
OR
Female
.26 (.14)
.31 (.14)* 1.37
College-ready
-.49 (.19)* 0.61
-.50 (.19)*
0.61
Pell
-.09 (.20)
-.04 (.20)
Age
-.03 (.01)*** 0.97
-.03 (.01)***
0.97
FTIC (first-time-in-college)
-1.44 (.14)*** 0.24
-1.43 (.14)***
0.24
Asian
-.03 (.26)
-.04 (.26)
Black
.18 (.19)
.17 (.19)
Hispanic
-.41 (.20)* 0.67
-.41 (.20)*
0.67
Other ethnicity
-.34 (.21)
-.34 (.21)
Limited entry program
.90 (.30)*** 2.46
.87 (.30)***
2.39
Transfer-oriented program
.93 (.22)*** 2.53
.91 (.22)***
2.47
Non-transfer degree program
.77 (.22)*** 2.16
.75 (.22)***
2.11
Year 1 GPA
.06 (.06)
.05 (.07)
Year 1 credits earned
-.01 (.01)
-.01 (.02)
Associate degree
.16 (.31)
.05 (.34)
Gateway English
.24 (.19)
.22 (.19)
Gateway Math
.43 (.23)
.47 (.23)* 1.60
Enrollment intensity
-.02 (.02)
Number of breaks
-.01 (.13)
Summer terms
.36 (.18)*
1.44
Correct classification
78.7%
79.1%
270.34 (17)***
Wald 2 (df)
276.88 (20)***
-2 log likelihood
1482.12
1475.58
2
Nagelkerke pseudo R
.228
.233
Note: Odds ratio (OR) reported only for significant variables. Significant values are in boldface font.
. * p < .05, ** p < .01, *** p < .005

Table A-19
Significant Odds Ratios (OR) for Sequential Logistic Regression of Vertical Transfer Outcome
on Student Profile and Academic Momentum Variables
Variables
Model 1
Model 2
Model 3
Model 4
Model 5
OR [95%CI] OR [95%CI] OR [95%CI]
OR [95%CI] OR [95%CI]
Student profile
1.48***
1.39*
1.38*
1.37*
-Female
[1.14-1.91]
[1.06-1.80]
[1.06-1.80]
[1.05-1.78]
0.52***
0.57***
0.57***
0.61*
0.61*
College-ready
[0.36-0.75]
[0.39-0.82]
[0.39-0.83]
[0.42-0.90]
[0.41-0.89]
0.97***
0.97***
0.97***
0.97***
0.97***
Age
[0.95-0.98]
[0.95-0.98]
[0.95-0.98]
[0.95-0.98]
[0.95-0.98]
FTIC (first0.235***
0.23***
0.24***
0.24***
0.24***
time-in-college)
[0.17-0.29]
[0.18-0.30]
[0.18-0.31]
[0.18-0.31]
[0.18-0.31]
0.63*
0.65*
0.66*
0.67*
0.67*
Hispanic
[0.43-0.92]
[0.44-0.95]
[0.45-0.97]
[0.45-0.99]
[0.45-0.99]
0.61*
----Other ethnicity
[0.41-0.91]
Program of study
Limited entry
3.06***
3.00***
2.46***
2.39***
program
[1.76-5.35]
[1.71-5.27]
[1.37-4.39]
[1.34-4.28]
Transfer2.70***
2.67***
2.53***
2.47***
oriented
[1.75-4.15]
[1.73-4.12]
[1.63-3.92]
[1.59-3.84]
program
Non-transfer
2.20***
2.20***
2.16***
2.11***
degree program
[1.44-3.37]
[1.43-3.36]
[1.41-3.31]
[1.37-3.24]
Early momentum
Degree pathway
1.60*
-Gateway Math
[1.03-2.49]
Student uses of
time
1.44*
Summer terms
[1.02-2.03]
Correct
classification
Nagelkerke
pseudo R2

78.7%

78.8%

78.8%

78.7%

79.1%

.200

.220

.222

.228

.233

Note: Odds ratio (OR) reported only for significant variables.
.* p < .05, ** p < .01, *** p < .005
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Table A-20
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Results of Logistic Regression of Baccalaureate Completion Outcome on Student Profile and Academic Momentum Variables
Variables
Model 1
Model 2
Model 3
b (SE)
OR
b (SE)
OR
b (SE)
OR
Female
.16 (.21)
.16 (.21)
.108 (.22)
College-ready
-.30 (.32)
-.18 (.32)
-.30 (.33)
Pell
-.27 (.32)
-.36 (.32)
.24 (.35)
Age
-.03 (.01)
-.02 (.01)
-.03 (.01)*
0.97
FTIC (first-time-in-college)
-1.99 (.26)***
0.14
-1.91 (.26)***
0.15
-1.89 (.26)***
0.15
Asian
.74 (.32)*
2.10
.83 (.33)*
2.31
.93 (.34)**
2.54
Black
-.21 (.33)
-.24 (.33)
.08 (.34)
Hispanic
-.32 (.33)
-.35 (.33)
-.21 (.34)
Other ethnicity
-.70 (.38)
-.53 (.38)
-.35 (.39)
Limited entry program
.79 (.59)
.78 (.60)
Transfer-oriented program
1.69 (.45)***
5.42
1.72 (.46)***
5.58
Non-transfer degree program
1.32 (.45)***
3.75
1.36 (.46)***
3.91
Year 1 GPA
.72 (.13)***
2.04
Year 1 credits earned
.01 (.02)
Associate degree
Gateway English
Gateway Math
Enrollment intensity
Number of breaks
Summer terms
Correct classification
93.5%
93.5%
93.6%
116.42 (9)***
178.07 (14)***
Wald 2 (df)
138.45 (12)***
-2 log likelihood
697.97
675.94
636.33
2
Nagelkerke pseudo R
.174
.206
.261
Note: Odds ratio (OR) reported only for significant variables. Significant values are in boldface font.
. * p < .05, ** p < .01, *** p < .005

Table A-20 (continued)
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Results of Logistic Regression of Baccalaureate Completion Outcome on Student Profile and Academic Momentum Variables
Variables
Model 4
Model 5
b (SE)
OR
b (SE)
OR
Female
.11 (.22)
.02 (.22)
College-ready
-.29 (.34)
-.30 (.34)
Pell
.23 (.35)
.30 (.35)
Age
-.03 (.01)*
0.97
-.03 (.02)*
0.97
FTIC (first-time-in-college)
-1.90 (.26)***
0.15
-1.88 (.26)***
0.15
Asian
.93 (.35)**
2.54
.95 (.35)**
2.59
Black
.09 (.34)
.06 (.34)
Hispanic
-.22 (.34)
-.23 (.35)
Other ethnicity
-.34 (.39)
-.30 (.39)
Limited entry program
.63 (.62)
.59 (.62)
Transfer-oriented program
1.66 (.46)***
5.28
1.64 (.46)***
5.17
Non-transfer degree program
1.33 (.46)***
3.78
1.27 (.46)**
3.56
Year 1 GPA
.69 (.13)***
2.00
.66 (.14)***
1.93
Year 1 credits earned
.001 (.02)
-.003 (.03)
Associate degree
.62 (.41)
.15 (.48)
Gateway English
.14 (.29)
.13 (.31)
Gateway Math
.01 (.35)
-.09 (.36)
Enrollment intensity
-.05 (.04)
Number of breaks
-.27 (.22)
Summer terms
.69 (.28)*
2.00
Correct classification
93.6%
93.7%
180.94 (17)***
Wald 2 (df)
191.88 (20)***
-2 log likelihood
633.45
622.52
2
Nagelkerke pseudo R
.265
.281
Note: Odds ratio (OR) reported only for significant variables. Significant values are in boldface font.
. * p < .05, ** p < .01, *** p < .005

Table A-21
Significant Odds Ratios (OR) for Sequential Logistic Regression of Baccalaureate Completion
Outcome on Student Profile and Academic Momentum Variables
Variables
Model 1
Model 2
Model 3
Model 4
Model 5
Student profile
OR [95%CI] OR [95%CI] OR [95%CI]
OR [95%CI] OR [95%CI]
0.97*
0.97*
.97*
Age
[0.94-1.00]
[0.94-1.00] [0.94-1.00]
FTIC (first0.14***
0.15***
0.15***
.15***
.15***
time-in-college)
[0.08-0.23] [0.09-0.24]
[0.09-0.25]
[0.09-0.25] [0.09-0.25]
2.09*
2.30*
2.54**
2.54**
2.59**
Asian
[1.11-3.94] [1.20-4.39]
[1.30-4.94]
[1.28-5.02] [1.31-5.13]
Program of
study
Transfer5.42***
5.58***
5.28***
5.17***
oriented
[2.25-13.08]
[2.28-13.62] [2.14-12.99] [2.09-12.77]
program
Non-transfer
3.75***
3.91***
3.78***
3.56**
degree program
[1.54-9.13]
[1.59-9.59]
[1.54-9.32] [1.44-8.81]
Early momentum
2.04***
2.00***
1.93***
Year 1 GPA
[1.58-2.65]
[1.54-2.59] [1.48-2.51]
Degree pathway
Student uses of
time
2.00*
Summer terms
[1.15-3.47]
Correct
classification
Nagelkerke
pseudo R2

93.5%

93.5%

93.6%

93.6%

93.7%

.174

.206

.261

.265

.281

Note: Odds ratio (OR) reported only for significant variables.
.* p < .05, ** p < .01, *** p < .005
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